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ʪʘ ʥʘʫʢʦʚʠʭ ʫʩʪʘʥʦʚ, ʚ ʷʢʠʭ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʟʘʚʝʨʰʝʥʽ ʝʪʘʧʠ ʨʦʟʨʦʙʦʢ ʟ 

ʟʝʤʣʝʨʦʙʩʴʢʦʾ ʤʝʭʘʥʽʢʠ, ʘʛʨʦʽʥʞʝʥʝʨʽʾ, ʤʘʰʠʥ ʽ ʦʙʣʘʜʥʘʥʥʷ 
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ɺʀɼɸʊʅɸ ʅɸʋʂʆɺɸ ʇʆʉʊɸʊʔ ɼʈʋɻʆɻʆ ʊʀʉʗʏʆʃɯʊʊʗ 
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1900 ʨʦʢʫ ʚ ʩʝʣʽ ʄʠʛʽʷ ʇʝʨʚʦʤʘʡʩʴʢʦʛʦ ʨʘʡʦʥʫ ʄʠʢʦʣʘʾʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʚ 

ʥʝʟʘʤʦʞʥʽʡ ʩʝʣʷʥʩʴʢʽʡ ʩʽʤôʾ ʽ ʧʨʦʞʠʚ ʩʢʣʘʜʥʝ, ʘʣʝ ʷʩʢʨʘʚʝ ʞʠʪʪʷ ʥʝ 

ʜʦʞʠʚʰʠ ʜʦ ʩʚʦʛʦ ʩʪʦʨʽʯʯʷ ʧʽʚʪʦʨʘ ʨʦʢʫ (ʧʦʤʝʨ 21.04.1999ʨ.). ʄʘʡʙʫʪʥʽʡ 

ʘʢʘʜʝʤʽʢ ʇ.ʄ. ɺʘʩʠʣʝʥʢʦ ʥʘ ʚʣʘʩʥʽʡ ʜʦʣʽ ʚʽʜʯʫʚ ʫʩʽ ʙʫʨʝʤʥʽ ʧʦʜʽʾ ʍʍ 

ʩʪʦʣʽʪʪʷ: ʜʚʽ ʩʚʽʪʦʚʽ ʚʽʡʥʠ, ʛʨʦʤʘʜʷʥʩʴʢʫ ʚʽʡʥʫ, ʛʦʣʦʜʦʤʦʨ ʽ ʪʦʪʘʣʽʪʘʨʥʠʡ 

ʨʝʞʠʤ. ʁʦʛʦ ʜʠʪʠʥʩʪʚʦ ʧʨʦʡʰʣʦ ʫ ʨʽʜʥʦʤʫ ʩʝʣʽ ʫ ʧʦʩʪʽʡʥʽʡ ʚʘʞʢʽʡ ʧʨʘʮʽ ʟ 

ʨʘʥʥʴʦʛʦ ʚʽʢʫ ʫ ʧʦʣʽ ʪʘ ʚʣʘʩʥʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ. ʗʢ ʥʘ ʩʪʘʨʰʫ ʜʠʪʠʥʫ ʚ 

ʙʘʛʘʪʦʜʽʪʥʽʡ ʨʦʜʠʥʽ ʥʘ ʥʴʦʛʦ ʙʫʣʦ ʧʦʢʣʘʜʝʥʦ ʦʙʦʚôʷʟʢʠ ʧʦ ʧʦʩʪʽʡʥʦʤʫ 

ʜʦʛʣʷʜʽ ʟʘ ʤʦʣʦʜʰʠʤʠ ʙʨʘʪʘʤʠ ʪʘ ʩʝʩʪʨʘʤʠ. ɺ ʪʘʢʠʭ ʩʢʣʘʜʥʠʭ ʫʤʦʚʘʭ ʚʽʥ ʚ 

1911 ʨʦʮʽ ʫʩʧʽʰʥʦ ʟʘʢʽʥʯʠʚ 4-ʢʣʘʩʥʫ ʧʦʯʘʪʢʦʚʫ ʰʢʦʣʫ ʽ ʥʝ ʟʘʣʠʰʘʚ ʜʫʤʢʠ 

ʧʨʦ ʧʦʜʘʣʴʰʝ ʥʘʚʯʘʥʥʷ. ʋ 1914 ʨʦʮʽ ʚʽʥ ʚʩʪʫʧʠʚ ʫ 2-ʢʣʘʩʥʝ ʟʝʤʩʴʢʝ 

ʫʯʠʣʠʱʝ, ʷʢʝ ʟʥʘʭʦʜʠʣʦʩʴ ʫ ʩ. ʄʠʛʽʷ, ʽ ʫʩʧʽʰʥʦ ʟʘʢʽʥʯʠʚ ʡʦʛʦ ʫ 1916 ʨʦʮʽ. 

ɼʘʣʽ, ʚ ʮʴʦʤʫ ʞ ʨʦʮʽ, ʚʽʥ ʚʩʪʫʧʠʚ ʜʦ ʆʣʴʛʠʥʩʴʢʦ-ʉʢʘʨʞʠʥʩʴʢʦʛʦ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʫʯʠʣʠʱʘ 1-ʛʦ ʨʦʟʨʷʜʫ, ʱʦ ʨʦʟʪʘʰʦʚʫʚʘʣʦʩʴ ʫ 

ʨʽʜʥʦʤʫ ʩʝʣʽ. ʋʯʠʣʠʱʝ ʙʫʣʦ ʫʢʦʤʧʣʝʢʪʦʚʘʥʦ ʢʚʘʣʽʬʽʢʦʚʘʥʠʤʠ 

ʚʠʢʣʘʜʘʯʘʤʠ, ʤʘʣʦ ʜʦʙʨʝ ʦʩʥʘʱʝʥʽ ʧʨʠʤʽʱʝʥʥʷ ʪʘ ʣʘʙʦʨʘʪʦʨʽʾ, 

ʚʧʦʨʷʜʢʦʚʘʥʫ ʙʽʙʣʽʦʪʝʢʫ ʽ ʩʧʝʮʽʘʣʴʥʫ ʜʦʩʣʽʜʥʫ ʜʽʣʷʥʢʫ ʟʝʤʣʽ ʧʣʦʱʝʶ 600 

ʛʘ.  

ʅʝ ʟʚʘʞʘʶʯʠ ʥʘ ʩʢʣʘʜʥʽ ʫʤʦʚʠ ʧʽʜ ʯʘʩ ʛʨʦʤʘʜʷʥʩʴʢʦʾ ʚʽʡʥʠ, 

ʇ.ʄ. ɺʘʩʠʣʝʥʢʦ ʫʩʧʽʰʥʦ ʟʘʢʽʥʯʫʻ ʥʘʧʨʠʢʽʥʮʽ 1919 ʨʦʢʫ ʫʯʠʣʠʱʝ ʽ, ʷʢ 

ʢʨʘʱʠʡ ʚʠʧʫʩʢʥʠʢ ʫʯʠʣʠʱʘ, ʫ 1920 ʨʦʮʽ ʦʪʨʠʤʘʚ ʥʘʧʨʘʚʣʝʥʥʷ ʥʘ ʨʦʙʦʪʫ 

ʽʥʩʪʨʫʢʪʦʨʦʤ ʟ ʧʠʪʘʥʴ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʧʨʠ ʇʝʨʚʦʤʘʡʩʴʢʦʤʫ 

ʟʝʤʝʣʴʥʦʤʫ ʚʽʜʜʽʣʽ. ʗʢ ʤʦʣʦʜʦʛʦ ʩʧʝʮʽʘʣʽʩʪʘ, ʫ ʚʝʨʝʩʥʽ 1920 ʨʦʢʫ ʡʦʛʦ 

ʥʘʧʨʘʚʣʷʶʪʴ ʜʣʷ ʧʨʦʜʦʚʞʝʥʥʷ ʥʘʚʯʘʥʥʷ ʫ ʩʪʚʦʨʝʥʠʡ ʥʘ ʙʘʟʽ ʆʣʴʛʠʥʩʴʢʦ-

ʉʢʘʨʞʠʥʩʴʢʦʛʦ ʫʯʠʣʠʱʘ ʄʠʛʽʡʩʴʢʠʡ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʡ ʽ 

ʢʦʦʧʝʨʘʪʠʚʥʠʡ ʪʝʭʥʽʢʫʤ ʥʘ ʚʽʜʜʽʣʝʥʥʷ ʨʽʣʴʥʠʮʪʚʘ. ʇʽʩʣʷ ʪʨʠʨʽʯʥʦʛʦ 



"ȽɟɣɌɝəɱ ɛɜɚɍɗɑɘɔ ɓɑɘɗɑɜɚɍɝɨɖɚɲ ɘɑɡɌəɱɖɔ" (16ð18 ɒɚɎɞəɫ 2022 ɜɚɖɟ) 

 
5 

ʫʩʧʽʰʥʦʛʦ ʥʘʚʯʘʥʥʷ ʚ ʪʝʭʥʽʢʫʤʽ ʽ ʨʦʢʫ ʚʠʨʦʙʥʠʯʦʾ ʧʨʘʢʪʠʢʠ ʚʦʩʝʥʠ 1924 

ʨʦʢʫ ʇ.ʄ. ɺʘʩʠʣʝʥʢʦ ʦʜʝʨʞʘʚ ʜʠʧʣʦʤ ʘʛʨʦʥʦʤʘ-ʨʽʣʴʥʠʢʘ. 

ʊʫʪ ʜʦʨʝʯʥʦ ʩʢʘʟʘʪʠ, ʱʦ ʪʘʢʽ ʪʝʭʥʽʢʫʤʠ ʟʛʽʜʥʦ ʟ ɼʝʢʨʝʪʦʤ ʈʅʂ ʋʈʉʈ 

ʚʚʘʞʘʣʠʩʴ ʚʠʱʠʤʠ ʩʧʝʮʽʘʣʴʥʠʤʠ ʥʘʚʯʘʣʴʥʠʤʠ ʟʘʢʣʘʜʘʤʠ ʽ ʧʨʦʽʩʥʫʚʘʣʠ ʚ 

ʋʢʨʘʾʥʽ ʜʦ 1929 ʨʦʢʫ. ʋ ʧʦʜʘʣʴʰʦʤʫ ʟ ʤʝʪʦʶ ʫʥʽʬʽʢʘʮʽʾ ʦʩʚʽʪʠ ʽ ʫʯʙʦʚʠʭ 

ʟʘʢʣʘʜʽʚ ʋʢʨʘʾʥʠ ʪʘ ʈʦʩʽʾ (ʫ ʈʈʌʉʈ ʪʝʭʥʽʢʫʤʠ ʚʚʘʞʘʣʠʩʴ ʩʝʨʝʜʥʽʤʠ 

ʫʯʙʦʚʠʤʠ ʟʘʢʣʘʜʘʤʠ) ʚʦʥʠ ʙʫʣʠ ʨʝʦʨʛʘʥʽʟʦʚʘʥʽ. ɼʝʷʢʠʤ ʟ ʥʠʭ ʙʫʣʦ ʚʽʜʨʘʟʫ 

ʥʘʜʘʥʦ ʩʪʘʪʫʩ ʽʥʩʪʠʪʫʪʽʚ, ʦʢʨʝʤʽ ʦʙôʻʜʥʘʥʦ ʽ ʪʘʢʦʞ ʧʝʨʝʪʚʦʨʝʥʦ ʚ ʽʥʩʪʠʪʫʪʠ, 

ʘ ʙʽʣʴʰʽʩʪʴ ʧʽʟʥʽʰʝ ʚʪʨʘʪʠʣʠ ʩʪʘʪʫʩ ʚʠʱʠʭ ʫʯʙʦʚʠʭ ʟʘʢʣʘʜʽʚ. ʄʠʛʽʡʩʴʢʠʡ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʝʭʥʽʢʫʤ ʙʫʚ ʨʝʦʨʛʘʥʽʟʦʚʘʥʠʡ ʫ ʚʠʱʠʡ ʥʘʚʯʘʣʴʥʠʡ 

ʟʘʢʣʘʜ ʽ ʬʘʢʪʠʯʥʦ ʩʫʪʦ ʫʤʦʚʥʦ ʙʫʚ ʦʙôʻʜʥʘʥʠʡ ʟ ʃʫʛʘʥʩʴʢʠʤ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʤ ʪʝʭʥʽʢʫʤʦʤ, ʧʽʩʣʷ ʯʦʛʦ ʮʽ ʜʚʘ ʪʝʭʥʽʢʫʤʠ ʥʘ ʜʝʷʢʠʡ 

ʯʘʩ ʥʘʙʫʣʠ ʩʪʘʪʫʩʫ ʃʫʛʘʥʩʴʢʦʛʦ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʽʥʩʪʠʪʫʪʫ. ɯ ʪʦʜʽ 

ʜʠʧʣʦʤ ʧʨʦ ʦʪʨʠʤʘʥʫ ʦʩʚʽʪʫ, ʚʠʜʘʥʠʡ ʇʝʪʨʫ ʄʝʬʦʜʽʻʚʠʯʫ ɺʘʩʠʣʝʥʢʫ 

ʪʝʭʥʽʢʫʤʦʤ, ʙʫʚ ʦʙʤʽʥʷʥʠʡ ʥʘ ʩʚʽʜʦʮʪʚʦ ʚʽʜ 10 ʚʝʨʝʩʥʷ 1932 ʨʦʢʫ ʧʨʦ ʚʠʱʫ 

ʦʩʚʽʪʫ, ʥʽʙʠʪʦ ʦʪʨʠʤʘʥʫ ʚ ʃʫʛʘʥʩʴʢʦʤʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʤʫ ʽʥʩʪʠʪʫʪʽ. 

ʄʦʞʥʘ ʪʘʢʦʞ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʙʘʛʘʪʦ ʚʠʜʘʪʥʠʭ ʫʯʝʥʠʭ ʋʢʨʘʾʥʠ ʫ ʪʦʡ ʯʘʩ 

ʟʘʢʽʥʯʠʣʠ ʪʘʢʽ ʪʝʭʥʽʢʫʤʠ. ʉʝʨʝʜ ʥʠʭ ʚʩʝʩʚʽʪʥʴʦ ʚʽʜʦʤʽ ʚʯʝʥʽ ʩʝʣʝʢʮʽʦʥʝʨʠ-

ʛʝʥʝʪʠʢʠ ï ɺ.ʄ. ʈʝʤʝʩʣʦ, ʌ.ɻ. ʂʠʨʠʯʝʥʢʦ, ʇ.ʍ. ɻʘʨʢʘʚʠʡ ʪʘ ʽʥʰʽ ʫ ʩʚʽʡ ʯʘʩ 

ʟʘʢʽʥʯʠʣʠ ʄʘʩʣʦʚʩʴʢʠʡ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʡ ʪʝʭʥʽʢʫʤ. 

ɺʠʢʣʘʜʘʮʴʢʫ ʜʽʷʣʴʥʽʩʪʴ ʇ.ʄ. ɺʘʩʠʣʝʥʢʦ ʧʦʯʘʚ ʜʫʞʝ ʨʘʥʦ ʫʞʝ ʧʽʜ ʯʘʩ 

ʧʝʨʝʜʜʠʧʣʦʤʥʦʾ ʧʨʘʢʪʠʢʠ ʚ ʄʝʞʠʨʽʮʴʢʽʡ ʩʝʨʝʜʥʽʡ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽʡ 

ʰʢʦʣʽ ɻʦʣʦʚʘʥʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ ʆʜʝʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʚ ʷʢʽʡ ʧʨʘʮʶʚʘʚ ʟ 1923 ʨʦ 

1928 ʨʽʢ ʥʘ ʧʦʩʘʜʘʭ ʫʯʠʪʝʣʷ ʭʽʤʽʾ ʪʘ ˇʨʫʥʪʦʟʥʘʚʩʪʚʘ, ʟʝʤʣʝʨʦʙʩʪʚʘ, 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʤʘʰʠʥʦʟʥʘʚʩʪʚʘ ʪʘ ʤʝʭʘʥʽʟʘʮʽʾ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʘ ʪʘʢʦʞ ʟʘʚʽʜʫʚʘʚ ʛʘʣʫʟʟʶ 

ʧʨʘʢʪʠʯʥʦʛʦ ʨʽʣʴʥʠʮʪʚʘ. ʆʪʞʝ ʧʝʨʩʦʥʘʣʴʥʘ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʧʽʜʚʠʱʝʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʛʦʩʧʦʜʘʨʩʪʚʘ ʰʢʦʣʠ ʩʧʦʥʫʢʘʣʘ ʇ.ʄ. ɺʘʩʠʣʝʥʢʘ ʟʚʝʨʥʫʪʠ 

ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʥʘ ʛʦʩʪʨʫ ʧʨʦʙʣʝʤʫ ʤʝʭʘʥʽʟʘʮʽʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ. ɺʽʥ ʧʝʨʝʢʦʥʫʻ ʢʝʨʽʚʥʠʮʪʚʦ ʰʢʦʣʠ ʚ ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʨʠʜʙʘʪʠ ʫ 

ʚʣʘʩʥʽʩʪʴ ʪʨʘʢʪʦʨ çʌʦʨʜʟʦʥè ʽ ʧʝʨʰʠʤ ʫ ɻʦʣʦʚʘʥʽʚʩʴʢʦʤʫ ʨʘʡʦʥʽ ʟʜʽʡʩʥʶʻ 

ʤʝʭʘʥʽʟʘʮʽʶ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʰʢʦʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʭʘʥʽʯʥʦʾ 

ʪʷʛʠ. ʅʘʦʯʥʘ ʜʝʤʦʥʩʪʨʘʮʽʷ ʧʝʨʝʚʘʛ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʽʢʠ ʪʘ ʧʦʷʚʘ ʧʝʨʰʠʭ 

ʥʘʚʯʝʥʠʭ ʤʝʭʘʥʽʟʘʪʦʨʽʚ ʫ ʨʘʡʦʥʽ ʩʧʨʠʷʣʠ ʚʠʢʦʨʠʩʪʘʥʥʶ ʤʘʰʠʥʥʦʾ ʪʝʭʥʽʢʠ 

ʫ ʚʝʣʠʢʠʭ ʛʦʩʧʦʜʘʨʩʪʚʘʭ ʨʘʡʦʥʫ. 

ʊʘ ʚʩʝ ʞ ʤʘʡʙʫʪʥʴʦʛʦ ʚʯʝʥʦʛʦ ʪʷʛʥʫʣʦ ʜʦ ʚʝʣʠʢʠʭ ʥʘʫʢʦʚʠʭ ʪʘ 

ʥʘʚʯʘʣʴʥʠʭ ʮʝʥʪʨʽʚ ʽ ʚʦʩʝʥʠ 1928 ʨʦʢʫ ʇʝʪʨʦ ʄʝʬʦʜʽʡʦʚʠʯ ɺʘʩʠʣʝʥʢʦ 

ʟʘʣʠʰʘʻ ʨʽʜʥʽ ʤʽʩʮʷ ʽ ʧʨʠʾʞʜʞʘʻ ʜʦ ʂʠʻʚʘ ʽ ʚʩʪʫʧʘʻ, ʘ ʚ ʣʠʧʥʽ 1929 ʨʦʢʫ 

ʟʘʢʽʥʯʫʻ ʚʠʱʽ ʧʝʜʘʛʦʛʽʯʥʽ ʢʫʨʩʠ (ʇʝʜʚʽʜʜʽʣ) ʧʨʠ ʂʠʾʚʩʴʢʦʤʫ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʤʫ ʽʥʩʪʠʪʫʪʽ. ʇʨʠ ʥʘʚʯʘʥʥʽ ʥʘ ʚʠʱʠʭ ʧʝʜʘʛʦʛʽʯʥʠʭ 

ʢʫʨʩʘʭ ʥʘʚʯʘʣʴʥʠʤʠ ʧʣʘʥʘʤʠ ʧʝʨʝʜʙʘʯʘʣʦʩʴ ʥʝ ʪʽʣʴʢʠ ʧʨʦʩʣʫʭʦʚʫʚʘʥʥʷ 

ʣʝʢʮʽʡ, ʘ ʡ ʧʨʦʚʝʜʝʥʥʷ ʩʘʤʠʤʠ ʩʣʫʭʘʯʘʤʠ ʢʫʨʩʽʚ ʩʘʤʦʩʪʽʡʥʠʡ ʣʝʢʮʽʡ ʪʘ 

ʣʘʙʦʨʘʪʦʨʥʦ-ʧʨʘʢʪʠʯʥʠʭ ʟʘʥʷʪʴ. ɼʝʢʽʣʴʢʘ ʣʝʢʮʽʡ ʪʘ ʧʨʘʢʪʠʯʥʠʭ ʟʘʥʷʪʴ ʽʟ 



ȳɍɱɜəɔɖ ɞɑɓ ɐɚɛɚɎɱɐɑɕ XɁȣȣȣ ȸɱɒəɌɜɚɐəɚɲ əɌɟɖɚɎɚɲ ɖɚəɠɑɜɑəɢɱɲ 
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ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʤʘʰʠʥʦʟʥʘʚʩʪʚʘ, ʧʨʦʚʝʜʝʥʠʭ ʥʘ ʮʠʭ ʢʫʨʩʘʭ ʩʘʤʠʤ 

ʇʝʪʨʦʤ ʄʝʬʦʜʽʡʦʚʠʯ ɺʘʩʠʣʝʥʢʦ, ʚʠʢʣʠʢʘʣʠ ʟʘʭʦʧʣʝʥʥʷ ʩʣʫʭʘʯʽʚ ʪʘ 

ʩʭʚʘʣʴʥʽ ʚʽʜʛʫʢʠ ʚʠʢʣʘʜʘʯʽʚ ʽ ʩʧʝʮʽʘʣʽʩʪʽʚ. ʇʽʩʣʷ ʫʩʧʽʰʥʦʛʦ ʩʢʣʘʜʘʥʥʷ ʫʩʽʭ 

ʽʩʧʠʪʽʚ, ʚʨʘʭʦʚʫʶʯʠ ʚʠʩʦʢʽ ʥʘʫʢʦʚʽ ʪʘ ʧʝʜʘʛʦʛʽʯʥʽ ʟʜʽʙʥʦʩʪʽ ʤʦʣʦʜʦʛʦ 

ʚʠʢʣʘʜʘʯʘ, ʚʽʥ ʨʽʰʝʥʥʷʤ ʚʯʝʥʦʾ ʨʘʜʠ ʂʠʾʚʩʴʢʦʛʦ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ 

ʽʥʩʪʠʪʫʪʫ ʨʘʟʦʤ ʟʽ ʩʚʽʜʦʮʪʚʦʤ ʧʨʦ ʟʘʢʽʥʯʝʥʥʷ ʢʫʨʩʽʚ ʦʪʨʠʤʘʚ ʨʝʢʦʤʝʥʜʘʮʽʶ-

ʥʘʧʨʘʚʣʝʥʥʷ ʥʘ ʥʘʫʢʦʚʫ ʨʦʙʦʪʫ ʚ ʛʘʣʫʟʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ 

ʤʘʰʠʥʦʟʥʘʚʩʪʚʘ. 

ʄʘʶʯʠ ʪʚʝʨʜʠʡ ʥʘʤʽʨ ʧʨʦʜʦʚʞʠʪʠ ʥʘʚʯʘʥʥʷ ʇ.ʄ. ɺʘʩʠʣʝʥʢʦ ʛʦʪʫʻ 

ʨʝʬʝʨʘʪ ʥʘ ʘʢʪʫʘʣʴʥʫ ʥʘ ʪʦʡ ʯʘʩ ʪʝʤʫ: çʊʝʦʨʽʷ ʩʪʽʡʢʦʩʪʽ ʧʣʫʛʘè, ʫʩʧʽʰʥʦ 

ʩʢʣʘʜʘʻ ʚʩʪʫʧʥʽ ʽʩʧʠʪʠ ʽ ʟʘʨʘʭʦʚʫʻʪʴʩʷ ʘʩʧʽʨʘʥʪʦʤ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ 

ʢʘʬʝʜʨʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʤʝʭʘʥʽʢʠ, ʷʢʘ ʽʩʥʫʚʘʣʘ ʧʨʠ çɻʣʘʚʥʘʫʮʽè 

ʅʘʨʢʦʤʘʪʫ ʦʩʚʽʪʠ ʋʢʨʘʾʥʠ. ʎʶ ʢʘʬʝʜʨʫ ʦʯʦʣʶʚʘʚ ʘʢʘʜʝʤʽʢ 

ʂ.ʂ. ʉʠʤʽʥʩʴʢʠʡ, ʘ ʾʾ ʯʣʝʥʘʤʠ ʙʫʣʠ ʚʠʜʘʪʥʽ ʚʯʝʥʽ: ʘʢʘʜʝʤʽʢ ʄ.ʄ. ʂʨʠʣʦʚ, 

ʤʘʡʙʫʪʥʽʡ ʘʢʘʜʝʤʽʢ ʄ.ʄ. ɹʦʛʦʣʶʙʦʚ, ʧʨʦʬʝʩʦʨʠ ɺ. ʉʝʨʝʥʩʝʥ, 

ɸ.ʆ. ɺʘʩʠʣʝʥʢʦ (ʟʛʦʜʦʤ ʘʢʘʜʝʤʽʢ), ʃ.ʇ. ʂʨʘʤʘʨʝʥʢʦ (ʤʘʡʙʫʪʥʽʡ ʯʣʝʥ-

ʢʦʨʝʩʧʦʥʜʝʥʪ), ʤʘʡʙʫʪʥʽ ʧʨʦʬʝʩʦʨʠ: ʇ.ʌ. ɺʦʚʢ, ɺ.ɺ. ɿʘʤʦʨʩʴʢʠʡ ʪʘ ʽʥ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʫʞʝ ʥʘ ʧʦʯʘʪʢʫ ʩʚʦʻʾ ʥʘʫʢʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʤʦʣʦʜʦʤʫ 

ʘʩʧʽʨʘʥʪʫ ʧʦʱʘʩʪʠʣʦ ʥʝ ʪʽʣʴʢʠ ʩʧʽʣʢʫʚʘʪʠʩʷ ʟ ʚʠʜʘʪʥʠʤʠ ʚʯʝʥʠʤʠ ʪʦʛʦ ʯʘʩʫ 

ʚ ʛʘʣʫʟʽ ʤʘʪʝʤʘʪʠʢʠ ʪʘ ʤʝʭʘʥʽʢʠ, ʘʣʝ ʡ ʙʫʪʠ ʙʝʟʧʦʩʝʨʝʜʥʽʤ ʫʯʘʩʥʠʢʦʤ 

ʥʘʫʢʦʚʦ ʤʝʪʦʜʠʯʥʠʭ ʩʝʤʽʥʘʨʽʚ, ʷʢʽ ʧʨʦʚʦʜʠʣʠʩʷ ʚ ɯʥʩʪʠʪʫʪʽ ʪʝʭʥʽʯʥʦʾ 

ʤʝʭʘʥʽʢʠ ʪʘ ɯʥʩʪʠʪʫʪʽ ʤʘʪʝʤʘʪʠʢʠ. ɿʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʥʘʫʢʦʚʦʛʦ 

ʤʠʩʣʝʥʥʷ ʤʦʣʦʜʦʛʦ ʚʯʝʥʦʛʦ ʩʧʨʘʚʠʣʠ ʣʝʢʮʽʾ ʘʢʘʜʝʤʽʢʘ ʄ.ʇ. ʂʨʘʚʯʫʢʘ ʟ 

ʢʫʨʩʫ ʜʠʬʝʨʝʥʮʽʘʣʴʥʽ ʨʽʚʥʷʥʥʷ ʪʘ ʂ.ʂ. ʉʠʤʽʥʩʴʢʦʛʦ ʟ ʦʧʦʨʫ ʤʘʪʝʨʽʘʣʽʚ. 

ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʩʚʦʾʭ ʟʥʘʥʴ ʫ ʛʘʣʫʟʽ ʤʘʪʝʤʘʪʠʢʠ ʽ ʪʝʦʨʝʪʠʯʥʦʾ 

ʤʝʭʘʥʽʢʠ ʇʝʪʨʦ ʄʝʬʦʜʽʡʦʚʠʯ ɺʘʩʠʣʝʥʢʦ ʙʨʘʚ ʘʢʪʠʚʥʫ ʫʯʘʩʪʴ ʫ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʩʝʤʽʥʘʨʘʭ ʥʘ ʢʘʬʝʜʨʽ ʧʨʠʢʣʘʜʥʦʾ ʤʘʪʝʤʘʪʠʢʠ ʧʨʠʨʦʜʥʠʯʦ-

ʪʝʭʥʽʯʥʦʛʦ ʚʽʜʜʽʣʫ ɺʋɸʅ, ʷʢʽ ʧʨʦʚʦʜʠʣʠʩʴ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʘʢʘʜʝʤʽʢʘ 

ɼ.ʆ. ɻʨʘʚʝ. ʋʩʧʽʰʥʽ ʚʠʩʪʫʧʠ ʥʘ ʥʘʫʢʦʚʠʭ ʩʝʤʽʥʘʨʘʭ ʽ ʧʦʩʪʽʡʥʝ ʙʝʟʧʦʩʝʨʝʜʥʻ 

ʩʧʽʣʢʫʚʘʥʥʷ ʟ ʚʠʜʘʪʥʠʤʠ ʤʘʪʝʤʘʪʠʢʘʤʠ ʋʢʨʘʾʥʠ ʄ.ʇ. ʂʨʘʚʯʫʢʦʤ, 

ɻ.ɺ. ʇʬʝʡʬʝʨʦʤ, ɺ.ɯ. ʄʦʞʘʨʦʤ ʪʘ ʽʥʰʠʤʠ ʩʧʨʠʷʣʠ ʪʦʤʫ, ʱʦ ʟʘ ʧʨʦʧʦʟʠʮʽʻʶ 

ʘʢʘʜʝʤʽʢʘ ɼ.ʆ. ɻʨʘʚʝ ʇ.ʄ. ɺʘʩʠʣʝʥʢʘ ʦʙʨʘʣʠ ʯʣʝʥʦʤ ʢʦʤʽʩʽʾ ʧʨʠʢʣʘʜʥʦʾ 

ʤʘʪʝʤʘʪʠʢʠ ʧʨʠʨʦʜʥʠʯʦ-ʪʝʭʥʽʯʥʦʛʦ ʚʽʜʜʽʣʫ ɺʋɸʅ. 

ʂʝʨʽʚʥʠʮʪʚʦ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʢʘʬʝʜʨʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ 

ʤʝʭʘʥʽʢʠ ʘʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʦ ʤʝʪʦʜ ʧʽʜʛʦʪʦʚʢʠ ʘʩʧʽʨʘʥʪʽʚ ʰʣʷʭʦʤ ʾʭ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦʾ ʫʯʘʩʪʽ ʫ ʧʦʩʪʽʡʥʦ ʜʽʶʯʠʭ ʥʘʫʢʦʚʠʭ ʩʝʤʽʥʘʨʘʭ. ʊʘʢʠʡ ʤʝʪʦʜ 

ʩʧʦʥʫʢʘʚ ʇ.ʄ. ɺʘʩʠʣʝʥʢʘ ʫ ʧʦʜʘʣʴʰʦʤʫ ʩʘʤʦʤʫ ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ ʧʦʜʽʙʥʽ 

ʥʘʫʢʦʚʽ ʩʝʤʽʥʘʨʠ ʥʝ ʪʽʣʴʢʠ ʚ ʋʢʨʘʾʥʽ, ʘ ʡ ʧʨʘʢʪʠʯʥʦ ʚ ʫʩʽʭ ʨʝʩʧʫʙʣʽʢʘʭ 

ʈʘʜʷʥʩʴʢʦʛʦ ʉʦʶʟʫ. 

ʇʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʘʩʧʽʨʘʥʪʫʨʠ ʥʘʚʝʩʥʽ 1932 ʨʦʢʫ ʇ.ʄ. ɺʘʩʠʣʝʥʢʦ 

ʦʜʝʨʞʫʻ ʥʘʧʨʘʚʣʝʥʥʷ ʂʦʤʽʩʘʨʽʘʪʫ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʋʢʨʘʾʥʠ ʥʘ 

ʨʦʙʦʪʫ ʚ ɾʠʪʦʤʠʨʩʴʢʠʡ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʡ ʽʥʩʪʠʪʫʪ ʥʘ ʧʦʩʘʜʫ 

ʟʘʚʽʜʫʚʘʯʘ ʢʘʬʝʜʨʠ ʤʝʭʘʥʽʟʘʮʽʾ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. ʅʘ ʞʘʣʴ, ʟʘ ʧôʷʪʴ 



"ȽɟɣɌɝəɱ ɛɜɚɍɗɑɘɔ ɓɑɘɗɑɜɚɍɝɨɖɚɲ ɘɑɡɌəɱɖɔ" (16ð18 ɒɚɎɞəɫ 2022 ɜɚɖɟ) 
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ʤʽʩʷʮʽʚ ʢʝʨʽʚʥʠʮʪʚʦ ʽʥʩʪʠʪʫʪʫ ʪʘʢ ʽ ʥʝ ʩʧʨʦʤʦʛʣʦʩʷ ʥʘʚʽʪʴ ʟʘʧʨʦʧʦʥʫʚʘʪʠ 

ʦʢʨʝʤʫ ʢʽʤʥʘʪʫ ʜʣʷ ʩʽʤôʾ ʚʯʝʥʦʛʦ, ʷʢʘ ʫ ʮʝʡ ʯʘʩ ʟʘʣʠʰʘʣʘʩʴ ʫ ʂʠʻʚʽ. ʊʦʤʫ 

ʦʪʨʠʤʘʚʰʠ ʦʬʽʮʽʡʥʠʡ ʜʦʟʚʽʣ ʥʘ ʧʦʚʝʨʥʝʥʥʷ ʜʦ ʂʠʻʚʘ, ʚʽʥ ʧʦʯʠʥʘʻ 

ʧʨʘʮʶʚʘʪʠ ʥʘ ʧʦʩʘʜʽ ʜʦʮʝʥʪʘ ʚ ʂʠʾʚʩʴʢʦʤʫ ʽʥʞʝʥʝʨʥʦ-ʝʢʦʥʦʤʽʯʥʦʤʫ 

ʽʥʩʪʠʪʫʪʽ, ʜʝ ʯʠʪʘʻ ʢʫʨʩʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʤʘʰʠʥ, ʪʝʭʥʽʯʥʦʾ ʤʝʭʘʥʽʢʠ, 

ʘ ʪʘʢʦʞ ʟʘ ʩʫʤʽʩʥʠʮʪʚʦʤ ʧʨʘʮʶʻ ʫ ʂʠʾʚʩʴʢʦʤʫ ʽʥʩʪʠʪʫʪʽ ʤʝʭʘʥʽʟʘʮʽʾ ʪʘ 

ʝʣʝʢʪʨʠʬʽʢʘʮʽʾ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. ʆʩʪʘʥʥʽʡ ʚʦʩʝʥʠ 1935 ʨʦʢʫ 

ʟʘʧʨʦʰʫʻ ʇ.ʄ. ɺʘʩʠʣʝʥʢʘ ʟʘʚʽʜʫʚʘʪʠ ʢʘʬʝʜʨʦʶ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʤʘʰʠʥ, ʷʢʘ ʤʘʣʘ ʩʚʦʶ ʩʣʘʚʝʪʥʫ ʽʩʪʦʨʽʶ ʟ 1898 ʨʦʢʫ, ʢʦʣʠ ʙʫʣʦ ʚʽʜʢʨʠʪʦ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʝ ʚʽʜʜʽʣʝʥʥʷ ʚ ʂʠʾʚʩʴʢʦʤʫ ʧʦʣʽʪʝʭʥʽʯʥʦʤʫ ʽʥʩʪʠʪʫʪʽ. 

ʇʝʪʨʦ ʄʝʬʦʜʽʻʚʠʯ ɺʘʩʠʣʝʥʢʦ ʚʽʜʢʨʠʚ ʥʦʚʫ ʷʩʢʨʘʚʫ ʩʪʦʨʽʥʢʫ ʚ ʽʩʪʦʨʽʾ 

ʢʘʬʝʜʨʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʤʘʰʠʥ. ʄʘʶʯʠ ʜʦʩʪʘʪʥʶ ʤʝʭʘʥʽʢʦ-

ʤʘʪʝʤʘʪʠʯʥʫ ʧʽʜʛʦʪʦʚʢʫ, ʛʣʠʙʦʢʽ ʟʥʘʥʥʷ ʟ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ 

ʤʘʰʠʥʦʟʥʘʚʩʪʚʘ ʤʦʣʦʜʠʡ ʟʘʚʽʜʫʚʘʯ ʚ ʩʚʦʾʭ ʣʝʢʮʽʷʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚ ʥʦʚʽ 

ʥʘʫʢʦʚʽ ʟʥʘʥʥʷ, ʷʢʽ ʚʠʢʣʠʢʘʣʠ ʟʘʭʦʧʣʝʥʥʷ ʩʝʨʝʜ ʰʠʨʦʢʦʛʦ ʢʦʣʘ ʩʪʫʜʝʥʪʽʚ ʽ 

ʚʠʢʣʘʜʘʯʽʚ ʢʘʬʝʜʨʠ. ʅʘ ʢʘʬʝʜʨʽ ʘʢʪʠʚʥʦ ʧʨʦʚʦʜʠʣʘʩʴ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʘ 

ʨʦʙʦʪʘ ʽ ʧʫʙʣʽʢʘʮʽʷ ʾʾ ʨʝʟʫʣʴʪʘʪʽʚ ʫ ʥʘʫʢʦʚʠʭ ʚʠʜʘʥʥʷʭ. ʇʽʩʣʷ ʧʝʨʰʦʾ 

ʥʘʫʢʦʚʦʾ ʩʪʘʪʪʽ çʉʦʧʨʦʪʠʚʣʝʥʠʝ ʧʦʯʚ ʩʞʘʪʠʶ, ʢʘʢ ʦʜʠʥ ʠʟ ʬʘʢʪʦʨʦʚ, 

ʦʧʨʝʜʝʣʷʶʱʠʭ ʨʘʙʦʪʫ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʨʫʜʠʡè, ʷʢʘ ʙʫʣʘ 

ʥʘʜʨʫʢʦʚʘʥʘ ʚ 1932 ʨʦʮʽ ʚ ʄʦʩʢʚʽ ʚ ʥʘʫʢʦʚʦʤʫ ʞʫʨʥʘʣʽ çʇʦʯʚʦʚʝʜʝʥʠʝè ˉ6 

ʇ.ʄ. ɺʘʩʠʣʝʥʢʦ ʧʫʙʣʽʢʫʻ ʥʠʟʢʫ ʩʪʘʪʝʡ ʫ ʞʫʨʥʘʣʘʭ ɯʥʩʪʠʪʫʪʫ ʤʘʪʝʤʘʪʠʢʠ 

ɺʋɸʅ ʫ ʂʠʻʚʽ, çʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʤʘʰʠʥʘè ʫ ʄʦʩʢʚʽ, ʘ ʪʘʢʦʞ ʦʜʥʫ 

ʩʪʘʪʪʶ ʽʥʦʟʝʤʥʦʶ ʤʦʚʦʶ. ʅʠʤ ʪʘʢʦʞ ʙʫʣʘ ʧʽʜʛʦʪʦʚʣʝʥʘ ʜʦ ʜʨʫʢʫ ʚʘʞʣʠʚʘ 

ʥʘ ʪʦʡ ʯʘʩ ʪʝʦʨʝʪʠʯʥʘ ʧʨʘʮʷ çʆʩʥʦʚʥʽ ʝʣʝʤʝʥʪʠ ʪʝʦʨʽʾ, ʨʦʟʨʘʭʫʥʢʠ ʪʘ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʤʘʰʠʥ. ʇʣʫʛʠè. 

ɿʘ ʤʘʪʝʨʽʘʣʘʤʠ ʙʽʣʴʰʝ ʥʽʞ 10 ʜʨʫʢʦʚʘʥʠʭ ʧʨʘʮʴ ʫ ʪʨʘʚʥʽ 1937 ʨʦʢʫ 

ʨʽʰʝʥʥʷʤ ʚʠʱʦʾ ʘʪʝʩʪʘʮʽʡʥʦʾ ʢʦʤʽʩʽʾ ʉʈʉʈ ʪʘ ɺʩʝʩʦʶʟʥʦʛʦ ʢʦʤʽʪʝʪʫ ʫ 

ʩʧʨʘʚʘʭ ʚʠʱʦʾ ʰʢʦʣʠ ʧʨʠ ʈʅʂ ʉʈʉʈ ʇ.ʄ. ɺʘʩʠʣʝʥʢʫ ʙʫʣʦ ʧʨʠʩʫʜʞʝʥʦ 

ʥʘʫʢʦʚʠʡ ʩʪʫʧʽʥʴ ʢʘʥʜʠʜʘʪʘ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ ʙʝʟ ʟʘʭʠʩʪʫ ʜʠʩʝʨʪʘʮʽʾ. 

ɺ ʧʝʨʝʜʚʦʻʥʥʽ ʨʦʢʠ ʥʘ ʢʘʬʝʜʨʽ ʩʽʣʴʛʦʩʧʤʘʰʠʥ, ʢʨʽʤ ʥʘʚʯʘʣʴʥʦʾ, 

ʚʝʣʘʩʷ ʘʢʪʠʚʥʘ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʘ ʨʦʙʦʪʘ ʽ ʇ.ʄ. ɺʘʩʠʣʝʥʢʦ ʧʦʯʠʥʘʻ 

ʩʪʚʦʨʶʚʘʪʠ ʚʣʘʩʥʫ ʥʘʫʢʦʚʫ ʰʢʦʣʫ: ʧʽʜ ʡʦʛʦ ʢʝʨʽʚʥʠʮʪʚʦʤ ʟʘʭʠʩʪʠʣʠ 

ʢʘʥʜʠʜʘʪʩʴʢʽ ʜʠʩʝʨʪʘʮʽʾ ʉ.ʇ. ɹʫʙʣʠʢ, ʇ.ɯ. ʂʦʥʜʨʘʪʶʢ, ʇ.ʊ. ɻʦʥʯʘʨʝʥʢʦ. ʇʨʦ 

ʣʽʜʠʨʫʶʯʠ ʧʦʟʠʮʽʾ ʢʘʬʝʜʨʠ ʩʽʣʴʛʦʩʧʤʘʰʠʥ ʚ ʂʠʾʚʩʴʢʦʤʫ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʤʫ ʽʥʩʪʠʪʫʪʽ, ʜʠʨʝʢʪʦʨʦʤ ʷʢʦʛʦ ʥʘ ʪʦʡ ʯʘʩ ʙʫʚ 

ʩʧʽʚʨʦʙʽʪʥʠʢ ʢʘʬʝʜʨʠ ʊ.ʉ. ɼʦʚʛʦʧʦʣʦʚ, ʩʚʽʜʯʠʪʴ ʪʦʡ ʬʘʢʪ, ʱʦ ʽʟ ʚʠʩʫʥʫʪʠʭ 

ʰʝʩʪʠ ʧʨʝʪʝʥʜʝʥʪʽʚ ʚʽʜ ʽʥʩʪʠʪʫʪʫ ʟʘʛʘʣʴʥʽ ʟʙʦʨʠ ɸʢʘʜʝʤʽʾ ʥʘʫʢ ʋʈʉʈ 22 

ʣʶʪʦʛʦ 1939 ʨʦʢʫ ʦʙʨʘʣʠ ʯʣʝʥ-ʢʦʨʝʩʧʦʥʜʝʥʪʦʤ ʧʦ ʚʽʜʜʽʣʫ ʊʝʭʥʽʯʥʠʭ ʥʘʫʢ 

ʻʜʠʥʦʛʦ ʇ.ʄ. ɺʘʩʠʣʝʥʢʘ. ʉʝʨʝʜ ʦʙʨʘʥʠʭ ʪʦʜʽ ʯʣʝʥ-ʢʦʨʝʩʧʦʥʜʝʥʪʽʚ ɸʅ 

ʋʈʉʈ ʙʫʣʠ: ɼ.ɯ. ɹʣʦʭʽʥʮʝʚ, ʄ.ʄ. ɹʦʛʦʣʶʙʦʚ, ʂ.ɼ. ʉʠʥʝʣʴʥʠʢʦʚ, 

ɻ.ʁ. ʉʫʭʦʤʝʣ, ʷʢʽ ʚ ʧʦʜʘʣʴʰʦʤʫ ʩʪʘʣʠ ʘʢʘʜʝʤʽʢʘʤʠ, ʚʩʝʩʚʽʪʥʴʦʚʽʜʦʤʠʤʠ 

ʚʯʝʥʠʤʠ ʽ ʟʙʘʛʘʪʠʣʠ ʩʚʽʪʦʚʫ ʥʘʫʢʫ ʚʠʜʘʪʥʠʤʠ ʥʘʫʢʦʚʠʤʠ ʜʦʩʷʛʥʝʥʥʷʤʠ. 
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ɻʦʣʦʚʦʶ ʝʢʩʧʝʨʪʥʦʾ ʢʦʤʽʩʽʾ ʟ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ ʧʦ ʧʨʝʜʩʪʘʚʣʝʥʥʶ ʜʦ 

ʦʙʨʘʥʥʷ ʯʣʝʥʢʦʨʽʚ ʙʫʚ ʪʦʜʽ ʘʢʘʜʝʤʽʢ ɸʅ ʋʈʉʈ ɭ.ʆ. ʇʘʪʦʥ. 

ʅʘ ʞʘʣʴ ʪʚʦʨʯʠʡ ʟʣʽʪ ʇ.ʄ. ɺʘʩʠʣʝʥʢʘ ʽ ʢʦʣʝʢʪʠʚʫ ʦʯʦʣʶʚʘʥʦʾ ʥʠʤ 

ʢʘʬʝʜʨʠ ʙʫʚ ʧʝʨʝʨʚʘʥʠʡ ʚʽʡʥʦʶ. ʂʠʾʚʩʴʢʠʡ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʡ ʽʥʩʪʠʪʫʪ 

ʙʫʣʦ ʝʚʘʢʫʡʦʚʘʥʦ ʜʦ ʤʽʩʪʘ ɸʣʤʘ-ɸʪʠ (ʥʠʥʽ ʤ. ɸʣʤʘʪʠ) ʚ ʂʘʟʘʭʩʴʢʠʡ 

ʩʽʣʴʛʦʩʧʽʥʩʪʠʪʫʪ. ɺʥʘʩʣʽʜʦʢ ʙʦʤʙʘʨʜʫʚʘʥʥʷ ʝʰʝʣʦʥʫ, ʚ ʷʢʦʤʫ ʟ ʤʘʡʥʦʤ 

ɸʢʘʜʝʤʽʾ ʥʘʫʢ ʋʢʨʘʾʥʠ ʝʚʘʢʫʶʚʘʚʩʷ ʇ.ʄ. ɺʘʩʠʣʝʥʢʦ ʟ ʩʽʤôʻʶ ʥʘ ʉʭʽʜ, ʚʽʥ 

ʦʧʠʥʠʚʩʷ ʥʘ ʦʢʫʧʦʚʘʥʽʡ ʪʝʨʠʪʦʨʽʾ ʚ ʩʝʣʽ ʉʠʚʦʣʦʞ ʂʦʤʘʨʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ 

(ʥʠʥʽ ʅʽʞʠʥʩʴʢʦʛʦ ʨʘʡʦʥʫ) ʏʝʨʥʽʛʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ. ɺ ʮʴʦʤʫ ʩʝʣʽ ʡʦʤʫ 

ʧʨʠʡʰʣʦʩʴ ʧʝʨʝʞʠʪʠ ʪʷʞʢʽ ʨʦʢʠ ʦʢʫʧʘʮʽʾ, ʧʨʘʮʶʶʯʠ ʧʨʦʩʪʠʤ ʨʦʙʽʪʥʠʢʦʤ ʫ 

ʛʦʩʧʦʜʘʨʩʪʚʽ ʪʘ ʥʘ ʥʝʚʝʣʠʢʽʡ ʧʨʠʩʘʜʠʙʥʽʡ ʜʽʣʷʥʮʽ. 

ʇʽʩʣʷ ʟʚʽʣʴʥʝʥʥʷ ʩʝʣʘ ʉʠʚʦʣʦʞ ʫ ʞʦʚʪʥʽ 1943 ʨʦʢʫ ʚʽʥ ʧʦʯʘʚ 

ʚʯʠʪʝʣʶʚʘʪʠ ʫ ʩʝʨʝʜʥʽʡ ʰʢʦʣʽ, ʘ ʚ ʩʽʯʥʽ 1944 ʨʦʢʫ ʙʫʚ ʟʘʧʨʦʰʝʥʠʡ ʥʘ ʧʦʩʘʜʫ 

ʟʘʚʽʜʫʚʘʯʘ ʢʘʬʝʜʨʠ ʬʽʟʠʢʠ ʅʽʞʠʥʩʴʢʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʽʥʩʪʠʪʫʪʫ ʽʤ. ɻʦʛʦʣʷ. 

ʇʽʩʣʷ ʨʝʝʚʘʢʫʘʮʽʾ ʂʠʾʚʩʴʢʦʛʦ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʽʥʩʪʠʪʫʪʫ ʫ 

ʢʚʽʪʥʽ 1944 ʨʦʢʫ ʇ.ʄ. ɺʘʩʠʣʝʥʢʦ ʧʦʚʝʨʪʘʻʪʴʩʷ ʜʦ ʂʠʻʚʘ ʽ ʧʦʯʠʥʘʻ 

ʚʠʢʦʥʫʚʘʪʠ ʦʙʦʚôʷʟʢʠ ʟʘʩʪʫʧʥʠʢʘ ʜʠʨʝʢʪʦʨʘ ʧʦ ʥʘʚʯʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʽ 

ʟʘʚʽʜʫʚʘʯʘ ʢʘʬʝʜʨʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʤʘʰʠʥ ʥʘ ʬʘʢʫʣʴʪʝʪʽ ʤʝʭʘʥʽʟʘʮʽʾ 

ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. 

ɺʯʝʥʠʡ ʟ ʚʣʘʩʪʠʚʦʶ ʡʦʤʫ ʝʥʝʨʛʽʻʶ ʧʦʨʠʥʘʻ ʚ ʨʦʟʨʦʙʢʫ ʥʦʚʠʭ 

ʣʝʢʮʽʡʥʠʭ ʢʫʨʩʽʚ, ʦʨʛʘʥʽʟʘʮʽʶ ʽ ʚʠʢʦʥʘʥʥʷ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʨʦʙʦʪʠ, 

ʧʫʙʣʽʢʘʮʽʶ ʾʾ ʨʝʟʫʣʴʪʘʪʽʚ ʚ ʥʘʫʢʦʚʠʭ ʞʫʨʥʘʣʘʭ, ʫʩʧʽʰʥʦ ʧʨʘʮʶʻ ʥʘʜ 

ʜʦʢʪʦʨʩʴʢʦʶ ʜʠʩʝʨʪʘʮʽʻʶ. ɺ 1948 ʨʦʮʽ ʩʧʝʮʽʘʣʽʟʦʚʘʥʘ ʚʯʝʥʘ ʨʘʜʘ 

ʄʦʩʢʦʚʩʴʢʦʛʦ ʽʥʩʪʠʪʫʪʫ ʤʝʭʘʥʽʟʘʮʽʾ ʪʘ ʝʣʝʢʪʨʠʬʽʢʘʮʽʾ ʩʽʣʴʩʴʢʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ ʽʤ. ʄʦʣʦʪʦʚʘ ʦʜʥʦʩʪʘʡʥʦ ʧʨʦʛʦʣʦʩʫʚʘʣʘ ʟʘ ʧʨʠʩʫʜʞʝʥʥʷ 

ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʜʦʢʪʦʨʘ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ ʇ.ʄ. ɺʘʩʠʣʝʥʢʫ, ʷʢʠʡ 

ʧʨʝʜʩʪʘʚʠʚ ʜʦ ʟʘʭʠʩʪʫ ʜʠʩʝʨʪʘʮʽʡʥʫ ʨʦʙʦʪʫ ʥʘ ʪʝʤʫ: çʆʩʥʦʚʠ ʪʝʦʨʽʾ ʨʫʭʫ 

ʤʘʪʝʨʽʘʣʴʥʠʭ ʯʘʩʪʠʥʦʢ ʧʦ ʰʦʨʩʪʢʠʭ ʧʦʚʝʨʭʥʷʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʤʘʰʠʥè. ʇʨʝʜʩʪʘʚʣʝʥʽ ʚ ʜʠʩʝʨʪʘʮʽʾ ʨʝʟʫʣʴʪʘʪʠ ʛʣʠʙʦʢʠʭ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ 

ʨʦʟʨʦʙʦʢ ʩʧʨʠʷʣʠ ʪʦʤʫ, ʱʦ ʚʞʝ 14 ʩʽʯʥʷ 1949 ʨʦʢʫ ɺɸʂ ʉʈʉʈ ʚʠʜʘʣʘ ʡʦʤʫ 

ʜʠʧʣʦʤ ʜʦʢʪʦʨʘ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʘ 19 ʪʨʘʚʥʷ 1949 ʨʦʢʫ ʄʽʥʽʩʪʝʨʩʪʚʦ ʚʠʱʦʾ 

ʦʩʚʽʪʠ ʉʈʉʈ ʪʘ ɺɸʂ ʉʈʉʈ ʚʠʜʘʣʠ ʘʪʝʩʪʘʪ ʧʨʦʬʝʩʦʨʘ ʧʦ ʢʘʬʝʜʨʽ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʤʘʰʠʥ. 

ɿʨʫʡʥʦʚʘʥʝ ʚʽʡʥʦʶ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʝ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʽ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʝ ʚʠʨʦʙʥʠʮʪʚʦ ʟ ʥʠʟʴʢʠʤ ʨʽʚʥʝʤ ʤʝʭʘʥʽʟʘʮʽʾ 

ʧʦʪʨʝʙʫʚʘʣʦ ʥʝʚʽʜʢʣʘʜʥʠʭ ʟʘʭʦʜʽʚ ʧʦ ʪʝʦʨʝʪʠʯʥʦʤʫ ʦʙˇʨʫʥʪʫʚʘʥʥʶ ʽ 

ʥʘʨʦʱʫʚʘʥʥʶ ʚʠʨʦʙʥʠʮʪʚʘ ʥʦʚʦʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ. ʎʴʦʤʫ 

ʩʣʫʛʫʚʘʚ ʪʘʣʘʥʪ ʇ.ʄ. ɺʘʩʠʣʝʥʢʘ ʷʢ ʣʽʜʝʨʘ ʘʛʨʘʨʥʦʾ ʽʥʞʝʥʝʨʥʦʾ ʥʘʫʢʠ, ʷʢʠʡ 

ʤʦʙʽʣʽʟʫʚʘʚ ʥʘ ʮʶ ʨʦʙʦʪʫ ʥʝ ʪʽʣʴʢʠ ʯʣʝʥʽʚ ʢʘʬʝʜʨʠ, ʘ ʽ ʦʜʥʦʯʘʩʥʦ ʧʨʘʮʶʚʘʚ 

ʫ ɯʥʩʪʠʪʫʪʽ ʤʘʰʠʥʦʟʥʘʚʩʪʚʘ ʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʤʝʭʘʥʽʢʠ ɸʅ ʋʈʉʈ, ʘ 

ʪʘʢʦʞ ʩʧʽʚʧʨʘʮʶʚʘʚ ʟ ʛʦʣʦʚʥʠʤ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʤ ʽʥʩʪʠʪʫʪʦʤ ʤʝʭʘʥʽʟʘʮʽʾ 

ʪʘ ʝʣʝʢʪʨʠʬʽʢʘʮʽʾ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ (ʋʅɼɯʄɽʉɻ) ʽ ʟʘʚʦʜʘʤʠ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ. ɺʠʢʦʥʫʚʘʥʽ ʥʘʫʢʦʚʽ ʨʦʙʦʪʠ 



"ȽɟɣɌɝəɱ ɛɜɚɍɗɑɘɔ ɓɑɘɗɑɜɚɍɝɨɖɚɲ ɘɑɡɌəɱɖɔ" (16ð18 ɒɚɎɞəɫ 2022 ɜɚɖɟ) 
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ʩʪʦʩʫʚʘʣʠʩʴ ʨʦʟʨʦʙʢʠ ʽ ʥʘʫʢʦʚʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʢʦʥʩʪʨʫʢʮʽʡ 

ʢʫʣʴʪʠʚʘʪʦʨʽʚ, ʩʽʚʘʣʦʢ, ʙʫʨʷʢʦʟʙʠʨʘʣʴʥʦʛʦ ʢʦʤʙʘʡʥʘ ʪʘ ʽʥʰʠʭ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʤʘʰʠʥ. 

ʅʝ ʚʩʝ ʙʫʣʦ ʙʝʟʭʤʘʨʥʦ ʚ ʜʽʷʣʴʥʦʩʪʽ ʚʠʜʘʪʥʦʛʦ ʚʯʝʥʦʛʦ ʚ ʧʽʩʣʷʚʦʻʥʥʠʡ 

ʧʝʨʽʦʜ. ʇʦʨʷʜ ʟ ʥʠʤ ʧʨʘʮʶʚʘʣʠ ʢʦʣʝʛʠ, ʷʢʽ ʧʨʦʡʰʣʠ ʙʽʣʴʰ ʞʦʨʩʪʢʝ 

ʚʠʧʨʦʙʫʚʘʥʥʷ ʚʽʡʥʦʶ, ʘʣʝ ʙʫʣʠ ʤʝʥʰ ʧʽʜʛʦʪʦʚʣʝʥʽ ʜʦ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʦʾ 

ʨʦʙʦʪʠ, ʪʦʤʫ ʫ ʥʠʭ ʚʠʥʠʢʘʣʦ ʙʘʞʘʥʥʷ ʜʝʱʦ ʪʨʠʤʘʪʠ ʚʽʜʦʤʦʛʦ ʚʯʝʥʦʛʦ ʫ 

ʧʦʩʪʽʡʥʦ ʥʘʫʢʦʚʦ-ʦʨʛʘʥʽʟʘʮʽʡʥʦʤʫ ʥʘʧʨʫʞʝʥʥʽ ʽ ʟ 1948 ʨʦʢʫ ʧʦ 1953 ʨʽʢ ʚʽʥ 

ʧʨʘʮʶʻ ʧʨʦʬʝʩʦʨʦʤ ʢʘʬʝʜʨʠ ʩʽʣʴʛʦʩʧʤʘʰʠʥ, ʘ ʧʦʩʘʜʫ ʟʘʚʽʜʫʚʘʯʘ ʦʙʽʡʤʘʻ 

ʜʦʮʝʥʪ ʂʦʥʜʨʘʪʶʢ ʇʘʚʣʦ ɯʚʘʥʦʚʠʯ, ʷʢʠʡ ʧʽʜ ʯʘʩ ʚʽʡʥʠ ʙʫʚ ʢʦʤʽʩʘʨʦʤ 

ʧʘʨʪʠʟʘʥʩʴʢʦʛʦ ʟʘʛʦʥʫ. 

ɯ ʪʨʝʙʘ ʟʘʚʜʷʯʠʪʠ ʜʦʣʽ, ʱʦ ʧʨʘʚʜʘ ʚ ʢʽʥʮʽ ʢʽʥʮʽʚ ʧʝʨʝʤʦʛʣʘ ʱʝ ʧʨʠ 

ʞʠʪʪʽ ʟʚʠʥʫʚʘʯʫʚʘʥʦʛʦ, ʚ ʙʽʣʴʰʦʩʪʽ ʞ ʚʠʧʘʜʢʽʚ ʮʝʡ ʢʽʥʝʮʴ ʚ ʯʘʩʽ ʨʦʟʤʽʱʝʥʠʡ 

ʜʘʣʽ ʢʽʥʮʷ ʥʘʰʦʛʦ ʞʠʪʪʷ. ʄʦʛʫʪʥʽʡ ʪʘʣʘʥʪ ʚʠʜʘʪʥʦʛʦ ʪʝʦʨʝʪʠʢʘ ʽ ʧʝʜʘʛʦʛʘ 

ʩʧʨʠʷʣʠ ʪʦʤʫ, ʱʦ ʟ 1953 ʨʦʢʫ ʽ ʜʦ ʚʠʭʦʜʫ ʥʘ ʧʝʥʩʽʶ ʚ 1962 ʨʦʮʽ 

ʇ.ʄ. ɺʘʩʠʣʝʥʢʦ ʦʙʽʡʤʘʚ ʧʦʩʘʜʫ ʟʘʚʽʜʫʚʘʯʘ ʢʘʬʝʜʨʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʤʘʰʠʥ. 

ʇʨʝʜʤʝʪʦʤ ʦʩʦʙʣʠʚʦʾ ʫʚʘʛʠ ʇ.ʄ. ɺʘʩʠʣʝʥʢʘ ʙʫʣʘ ʧʽʜʛʦʪʦʚʢʘ ʽ 

ʢʚʘʣʽʬʽʢʘʮʽʡʥʘ ʦʮʽʥʢʘ ʥʘʫʢʦʚʠʭ ʢʘʜʨʽʚ. ɺ ʮʝʡ ʧʝʨʽʦʜ ʥʘ ʢʘʬʝʜʨʽ 

ʩʽʣʴʛʦʩʧʤʘʰʠʥ ʧʨʦʡʰʣʠ ʘʩʧʽʨʘʥʪʩʴʢʫ ʧʽʜʛʦʪʦʚʢʫ ʽ ʟʘʭʠʩʪʠʣʠ ʢʘʥʜʠʜʘʪʩʴʢʽ 

ʜʠʩʝʨʪʘʮʽʾ: ɺ.ɸ. ʄʠʭʘʣʦʚʩʴʢʠʡ, ɸ.ʌ. ɺʦʣʠʢ, ʇ.ʄ. ɾʝʣʪʠʰʝʚ, 

ɻ.ʂ. ʐʢʫʨʩʴʢʠʡ, ɺ.ʉ. ɻʘʧʦʥʝʥʢʦ, ɺ.ʄ. ʉʠʥʷʚʩʴʢʠʡ, ʷʢʽ ʧʦʪʽʤ ʩʪʘʣʠ 

ʚʽʜʦʤʠʤ ʚʯʝʥʠʤʠ ʽ ʦʯʦʣʶʚʘʣʠ ʢʘʬʝʜʨʠ ʚ ʩʽʣʴʛʦʩʧʘʢʘʜʝʤʽʾ ʪʘ ʽʥʰʠʭ 

ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ, ʘ ʚ ʋʅɼɯʄɽʉɻ: ʇ.ʊ. ɹʘʙʽʡ, ʇ.ʄ. ʅʘʩʪʝʥʢʦ, 

ɺ.ʄ. ʉʦʢʦʣʦʚ, ɯ.ɯ. ɺʘʩʠʣʝʥʢʦ, ʄ.ʉ. ʍʦʤʝʥʢʦ, ʷʢʽ ʟʛʦʜʦʤ ʦʯʦʣʠʣʠ ʥʘʫʢʦʚʽ 

ʚʽʜʜʽʣʠ ʚ ʽʥʩʪʠʪʫʪʽ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʠʢʦʥʘʥʠʭ ʥʘʫʢʦʚʠʭ ʨʦʙʽʪ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʟʘʛʘʣʴʥʽ 

ʤʝʭʘʥʽʢʦ-ʤʘʪʝʤʘʪʠʯʥʽ ʤʝʪʦʜʠ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯ ʘʥʘʣʽʟʫ ʪʘ ʩʠʥʪʝʟʫ 

ʧʘʨʘʤʝʪʨʽʚ ʤʘʰʠʥ ʷʢ ʚʠʭʽʜʥʠʭ ʟʘʩʘʜ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʤʝʭʘʥʽʢʠ, ʷʢʽ 

ʧʝʨʝʜʘʚʘʣʠʩʴ ʚ ʉʂɹ ʪʘ ɻʉʂɹ ʟʘʚʦʜʽʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ 

ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʘʙʦ ʜʨʫʢʫʚʘʣʠʩʴ ʫ ʧʝʨʽʦʜʠʯʥʠʭ ʞʫʨʥʘʣʘʭ ʪʘ ʦʢʨʝʤʠʭ 

ʤʦʥʦʛʨʘʬʽʷʭ. 

ʅʘʫʢʦʚʽ ʧʨʘʮʽ ʇ.ʄ. ɺʘʩʠʣʝʥʢʘ ʜʨʫʢʫʚʘʣʠʩʴ ʫ ʜʦʧʦʚʽʜʷʭ ɸʅ ʋʈʉʈ, ʫ 

ʜʦʧʦʚʽʜʷʭ ɺɸʉɻʅɯʃ, ʫ ɺʽʩʥʠʢʫ ʩ.-ʛ. ʥʘʫʢ ʪʘ ʽʥʰʠʭ ʚʠʜʘʥʥʷʭ. ʅʠʟʢʘ ʡʦʛʦ 

ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ ʙʫʣʘ ʦʧʫʙʣʽʢʦʚʘʥʘ ʟʘʢʦʨʜʦʥʦʤ ï ʏʝʭʦʩʣʦʚʘʯʯʠʥʽ, ɹʦʣʛʘʨʽʾ, 

ʈʫʤʫʥʽʾ, ʌʨʘʥʮʽʾ ʪʘ ʉʐɸ, ʘ ʦʢʨʝʤʽ ʟ ʥʠʭ ʦʩʦʙʣʠʚʦ ʚʽʜʟʥʘʯʘʣʠʩʴ ʫ ʟʘʨʫʙʽʞʥʽʡ 

ʧʨʝʩʽ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʧʨʘʮʷ çʊʝʦʨʽʷ ʢʦʯʝʥʥʷ ʢʦʣʝʩʘ ʟʽ ʩʣʽʜʦʤè ʮʠʪʫʚʘʣʠʩʴ 

ʫ ʧʝʨʝʢʣʘʜʝʥʽʡ ʨʦʩʽʡʩʴʢʦʶ ʤʦʚʦʶ ʢʥʠʟʽ çʄʘʰʠʥʠ ʠ ʤʝʩʪʥʦʩʪʴè, ʚʠʜʘʥʽʡ ʫ 

ʉʐɸ. ɼʦ ʮʽʻʾ ʩʪʘʪʪʽ ʙʫʣʘ ʧʨʠʢʫʪʘ ʫʚʘʛʘ ʫ ʟʚôʷʟʢʫ ʟ ʪʠʤ, ʱʦ ʚ ʥʽʡ ʡʰʣʘ ʤʦʚʘ 

ʧʨʦ ʢʦʯʝʥʥʷ ʢʦʣʝʩʘ ʟʽ ʩʣʽʜʦʤ, ʙʦ ʩʘʤʝ ʪʘʢʝ ʢʦʯʝʥʥʷ ʚʽʜʙʫʚʘʣʦʩʴ ʧʨʠ ʢʦʯʝʥʥʽ 

ʢʦʣʽʩ ʧʦ ʧʦʚʝʨʭʥʽ ʄʽʩʷʮʷ, ʥʘ ʷʢʠʡ ʛʦʪʫʚʘʣʘʩʴ ʚʠʩʘʜʢʘ ʢʦʩʤʽʯʥʦʛʦ ʢʦʨʘʙʣʷ. 

ɸʢʪʠʚʥʘ ʨʦʙʦʪʘ ʷʢ ʚ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʤʫ ʽʥʩʪʠʪʫʪʽ ɸʅ, ʪʘʢ ʽ ʚ 

ʥʘʚʯʘʣʴʥʽʡ ʘʢʘʜʝʤʽʾ ʥʘ ʧʦʩʘʜʽ ʟʘʚʽʜʫʚʘʯʘ ʢʘʬʝʜʨʠ ʽ ʧʨʦʬʝʩʦʨʘ ʟ ʢʫʨʩʫ 



ȳɍɱɜəɔɖ ɞɑɓ ɐɚɛɚɎɱɐɑɕ XɁȣȣȣ ȸɱɒəɌɜɚɐəɚɲ əɌɟɖɚɎɚɲ ɖɚəɠɑɜɑəɢɱɲ 
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çʊʝʦʨʽʾ ʽ ʨʦʟʨʘʭʫʥʦʢ ʩ.-ʛ. ʤʘʰʠʥ, ʧʨʠʤʥʦʞʝʥʥʷ ʚʣʘʩʥʦʛʦ ʥʘʫʢʦʚʦʛʦ ʜʦʨʦʙʢʫ 

ʽ ʨʦʟʚʠʪʦʢ ʩʚʦʻʾ ʥʘʫʢʦʚʦʾ ʰʢʦʣʠ, ʦʙôʻʢʪʠʚʥʝ ʦʮʽʥʶʚʘʥʥʷ ʜʠʩʝʨʪʘʮʽʡʥʠʭ 

ʨʦʙʽʪ ʧʽʜ ʯʘʩ ʟʘʭʠʩʪʫ ʥʘ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽʡ ʚʯʝʥʽʡ ʨʘʜʽ, ʧʣʽʜʥʝ ʥʘʫʢʦʚʝ 

ʩʧʽʣʢʫʚʘʥʥʷ ʷʢ ʟ ʚʽʜʦʤʠʤʠ ʚʯʝʥʠʤʠ, ʪʘʢ ʽʟ ʟʚʠʯʘʡʥʠʤʠ ʚʠʢʣʘʜʘʯʘʤʠ, 

ʩʧʽʚʨʦʙʽʪʥʠʢʘʤʠ ʽ ʩʪʫʜʝʥʪʘʤʠ ʩʪʚʦʨʠʣʠ ʡʦʤʫ ʥʝʟʘʧʝʨʝʯʥʠʡ ʘʚʪʦʨʠʪʝʪ ʷʢ 

ʥʝʦʨʜʠʥʘʨʥʦʾ ʦʩʦʙʠʩʪʦʩʪʽ. ʊʦʤʫ ʟʘʢʦʥʦʤʽʨʥʦ ʚʽʜʙʫʣʦʩʴ ʟʘʩʣʫʞʝʥʝ ʚʠʟʥʘʥʥʷ 

ï ʥʘ ʟʘʛʘʣʴʥʠʭ ʟʙʦʨʘʭ ɺʩʝʩʦʶʟʥʦʾ ʘʢʘʜʝʤʽʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʥʘʫʢ ʽʤ. 

ʃʝʥʽʥʘ 25 ʯʝʨʚʥʷ 1956 ʨʦʢʫ ʡʦʛʦ ʙʫʣʦ ʦʙʨʘʥʦ ʜʽʡʩʥʠʤ ʯʣʝʥʦʤ (ʘʢʘʜʝʤʽʢʦʤ) 

ʚ̔ ʜʜʽʣʝʥʥʷ çʄʝʭʘʥʽʟʘʮʽʷ ʽ ʝʣʝʢʪʨʠʬʽʢʘʮʽʷ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘè.  

18 ʛʨʫʜʥʷ 1956 ʨʦʢʫ ʚʠʡʰʣʘ ʇʦʩʪʘʥʦʚʘ ʎʂʂʇ(ʙ)ʋ ʽ ʈʄ ʋʈʉʈ ʧʨʦ 

ʩʪʚʦʨʝʥʥʷ ʥʘ ʙʘʟʽ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ ʋʢʨʘʾʥʩʴʢʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʘ 

ʘʢʘʜʝʤʽʷ ʽ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʽʥʩʪʠʪʫʪʽʚ ʘʛʨʘʨʥʦʛʦ ʧʨʦʬʽʣʶ ʋʢʨʘʾʥʩʴʢʦʾ 

ʘʢʘʜʝʤʽʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʥʘʫʢ (ʋɸʉɻʅ) 

ɼʦʨʝʯʥʦ ʥʘʛʘʜʘʪʠ, ʱʦ ʧʦʜʽʙʥʘ ʥʘʫʢʦʚʘ ʫʩʪʘʥʦʚʘ ʙʫʣʘ ʩʪʚʦʨʝʥʘ ʫʨʷʜʦʤ 

ʋʅʈ (ʉʠʤʦʥʘ ʇʝʪʣʶʨʠ) ʱʝ ʚ 1918 ʨʦʮʽ. ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʘʢʘʜʝʤʽʾ, ʷʢ ʚʽʜʦʤʦ, 

ʪʨʝʙʘ ʤʘʪʠ ʬʫʥʜʘʪʦʨʽʚ ʽ ʥʘ ʧʨʦʧʦʟʠʮʽʶ ʫʨʷʜʫ ʽ ʥʘʫʢʦʚʦʾ ʛʨʦʤʘʜʩʴʢʦʩʪʽ ʽ 

ʘʢʘʜʝʤʽʾ ɺɸʉɻʅɯʃ ʇ.ʄ. ɺʘʩʠʣʝʥʢʦ ʩʪʘʚ ʾʾ ʬʫʥʜʘʪʦʨʦʤ ʽ ʙʫʚ ʧʨʠʟʥʘʯʝʥʠʡ 

ʥʘ ʧʦʩʘʜʫ ʘʢʘʜʝʤʽʢʘ-ʩʝʢʨʝʪʘʨʷ ʚʽʜʜʽʣʝʥʥʷ ʤʝʭʘʥʽʟʘʮʽʾ ʽ ʝʣʝʢʪʨʠʬʽʢʘʮʽʾ, 

ʦʜʥʦʯʘʩʥʦ ʟʘʣʠʰʘʶʯʠʩʴ ʥʘ ʧʦʩʘʜʽ ʟʘʚ. ʢʘʬʝʜʨʠ ʩʽʣʴʛʦʩʧʤʘʰʠʥ ʽ 

ʧʨʦʜʦʚʞʫʶʯʠ ʯʠʪʘʪʠ ʣʝʢʮʽʾ. ʉʪʚʦʨʝʥʥʷ ʘʢʘʜʝʤʽʾ ʩʧʨʠʷʣʦ ʟʤʽʮʥʝʥʥʶ 

ʟʚôʷʟʢʽʚ ʽʟ ʟʘʚʦʜʘʤʠ ʩʽʣʴʛʦʩʧʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ, ʷʢʽ ʟʘʣʫʯʘʣʠʩʴ ʜʦ ʫʯʘʩʪʽ ʫ 

ʥʘʨʘʜʘʭ ʧʨʠ ʋɸʉɻʅ, ʧʨʠʩʚʷʯʝʥʠʭ ʧʨʦʙʣʝʤʘʤ ʤʝʭʘʥʽʟʘʮʽʾ ʽ ʝʣʝʢʪʨʠʬʽʢʘʮʽʾ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ʇʨʘʮʶʶʯʠ ʥʘ ʧʦʩʘʜʘʭ ʘʢʘʜʝʤʽʢʘ-

ʩʝʢʨʝʪʘʨʷ ʽ ʟʘʚʽʜʫʚʘʯʘ ʢʘʬʝʜʨʠ ʇ.ʄ. ɺʘʩʠʣʝʥʢʦ ʧʨʦʚʦʜʠʚ ʜʦʩʠʪʴ ʰʠʨʦʢʫ 

ʧʽʜʛʦʪʦʚʢʫ ʥʦʚʠʭ ʤʦʣʦʜʠʭ ʥʘʫʢʦʚʠʭ ʢʘʜʨʽʚ ʯʝʨʝʟ ʘʩʧʽʨʘʥʪʫʨʫ. ɺ 1962 ʨʦʮʽ 

ʋɸʉɻʅ ʙʫʣʘ ʨʝʦʨʛʘʥʽʟʦʚʘʥʘ ʫ ʇʽʚʜʝʥʥʝ ʚʽʜʜʽʣʝʥʥʷ ɺɸʉɻʅɯʃ, ʘ ʟ 25 ʛʨʫʜʥʷ 

1990 ʨʦʢʫ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʋʢʨʘʾʥʩʴʢʫ ʘʢʘʜʝʤʽʶ ʘʛʘʨʥʠʭ ʥʘʫʢ (ʥʠʥʽ 

ʅʘʮʽʦʥʘʣʴʥʘ ʘʢʘʜʝʤʽʷ ʘʛʘʨʥʠʭ ʥʘʫʢ ʋʢʨʘʾʥʠ) ʽ ʚ 1991 ʨʦʮʽ ʚʽʥ ʟʥʦʚʫ ʙʫʚ 

ʦʙʨʘʥʠʡ ʘʢʘʜʝʤʽʢʦʤ ʮʽʻʾ ʘʢʘʜʝʤʽʾ. 

ɺ 1962 ʨʦʮʽ ʧʘʨʪʽʡʥʠʤʠ ʽ ʜʝʨʞʘʚʥʠʤʠ ʦʨʛʘʥʘʤʠ ʙʫʚ ʧʨʦʛʦʣʦʰʝʥʠʡ 

ʢʫʨʩ ʥʘ ʦʥʦʚʣʝʥʥʷ ʢʝʨʽʚʥʠʮʪʚʘ ʚ ʥʘʫʢʦʚʠʭ ʽ ʦʩʚʽʪʷʥʩʴʢʠʭ ʫʩʪʘʥʦʚʘʭ, 

ʇ.ʄ. ɺʘʩʠʣʝʥʢʦ ʟʚʽʣʴʥʷʻʪʴʩʷ ʤʘʡʞʝ ʟ ʫʩʽʭ ʧʦʩʘʜ ʽ ʧʝʨʝʭʦʜʠʪʴ ʥʘ ʧʦʩʘʜʫ 

ʧʨʦʬʝʩʦʨʘ-ʢʦʥʩʫʣʴʪʘʥʪʘ ʢʘʬʝʜʨʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʤʘʰʠʥ ʋʉɻɸ 

(ʥʠʥʽ ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ 

ʋʢʨʘʾʥʠ), ʜʝ ʽ ʧʨʘʮʶʻ ʜʦ ʢʽʥʮʷ ʩʚʦʛʦ ʞʠʪʪʷ. 

ɿʚʽʣʴʥʝʥʥʷ ʚʽʜ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʦʙʦʚôʷʟʢʽʚ, ʧʽʩʣʷ ʦʬʽʮʽʡʥʦʛʦ ʚʠʭʦʜʫ 

ʥʘ ʧʝʥʩʽʶ, ʚʠʚʽʣʴʥʠʣʦ ʤʦʛʫʪʥʽʡ ʪʚʦʨʯʠʡ ʧʦʪʝʥʮʽʘʣ ʚʯʝʥʦʛʦ ʽ ʜʘʣʦ 

ʤʦʞʣʠʚʽʩʪʴ ʟʦʩʝʨʝʜʠʪʠʩʴ ʪʽʣʴʢʠ ʥʘ ʥʘʫʢʦʚʽʡ ʜʽʷʣʴʥʦʩʪʽ. ɿʘ ʧʝʨʽʦʜ ʘʢʪʠʚʥʦʾ 

ʨʦʙʦʪʠ çʥʘ ʧʝʥʩʽʾè ʇ.ʄ. ɺʘʩʠʣʝʥʢʦ ʚʠʜʘʚ ʙʽʣʴʰʝ 120 ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ, ʚ ʪʦʤʫ 

ʯʠʩʣʽ ʧʽʜʨʫʯʥʠʢʠ ʽ ʬʫʥʜʘʤʝʥʪʘʣʴʥʽ ʤʦʥʦʛʨʘʬʽʾ, ʧʽʜʛʦʪʫʚʘʚ ʯʦʪʠʨʴʦʭ 

ʜʦʢʪʦʨʽʚ ʪʘ ʜʚʘʜʮʷʪ ɹ ʪʨʴʦʭ ʢʘʥʜʠʜʘʪʽʚ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʜʘʚʘʚ ʥʘʫʢʦʚʽ 

ʢʦʥʩʫʣʴʪʘʮʽʾ ʙʘʛʘʪʴʦʤ ʧʦʰʫʢʘʯʘʤ ʜʦʢʪʦʨʩʴʢʠʭ ʽ ʢʘʥʜʠʜʘʪʩʴʢʠʭ ʜʠʩʝʨʪʘʮʽʡ 

ʟ ʨʽʟʥʠʭ ʥʘʫʢʦʚʠʭ ʪʘ ʦʩʚʽʪʥʽʭ ʟʘʢʣʘʜʽʚ ʙʫʚʰʦʛʦ ʈʘʜʷʥʩʴʢʦʛʦ ʉʦʶʟʫ. 



"ȽɟɣɌɝəɱ ɛɜɚɍɗɑɘɔ ɓɑɘɗɑɜɚɍɝɨɖɚɲ ɘɑɡɌəɱɖɔ" (16ð18 ɒɚɎɞəɫ 2022 ɜɚɖɟ) 

 
11 

ʊʘʢ ʟʘ ʜʫʞʝ ʢʦʨʦʪʢʠʡ ʪʝʨʤʽʥ ʚ 1964 ʨʦʮʽ ʚʽʥ ʚʠʜʘʚ ʬʫʥʜʘʤʝʥʪʘʣʴʥʫ 

ʤʦʥʦʛʨʘʬʽʶ çɸʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘè, ʷʢʘ ʟʘʥʝʩʝʥʘ ʜʦ ʢʥʠʛ ʄʽʞʥʘʨʦʜʥʦʛʦ ʬʦʥʜʫ ʆʆʅ, ʟʘ ʷʢʦʶ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʽʚʝʥʴ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʚ 

ʫʩʽʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ ʽ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʬʘʭʽʚʮʷʤ ʜʣʷ ʜʝʪʘʣʴʥʦʛʦ ʚʠʚʯʝʥʥʷ. 

ʉʚʦʶ ʞ ʦʩʪʘʥʥʶ ʬʫʥʜʘʤʝʥʪʘʣʴʥʫ ʤʦʥʦʛʨʘʬʽʶ çɺʚʝʜʝʥʠʝ ʚ 

ʟʝʤʣʝʜʝʣʴʯʝʩʢʫʶ ʤʝʭʘʥʠʢʫè ʚʽʥ ʚʠʜʘʚ ʫ 1996 ʨʦʮʽ, ʢʦʣʠ ʡʦʤʫ ʚʠʧʦʚʥʠʣʦʩʴ 

96 ʨʦʢʽʚ. 

ɸʢʘʜʝʤʽʢ ʇ.ʄ. ɺʘʩʠʣʝʥʢʦ ʢʦʨʠʩʪʫʚʘʚʩʷ ʥʝʟʘʧʝʨʝʯʥʠʤ ʘʚʪʦʨʠʪʝʪʦʤ 

ʩʝʨʝʜ ʫʯʝʥʠʭ ɺɸʉɻʅɯʃ ʽ ʘʢʘʜʝʤʽʷ ʜʦʨʫʯʘʣʘ ʡʦʤʫ ʧʨʦʚʝʜʝʥʥʷ ʥʘʫʢʦʚʠʭ 

ʩʝʤʽʥʘʨʽʚ ʟ ʧʨʦʙʣʝʤ ʟʝʤʣʝʨʦʙʩʴʢʦʾ ʤʝʭʘʥʽʢʠ ʫ ʚʩʽʭ ʥʘʫʢʦʚʠʭ ʮʝʥʪʨʘʭ 

ʢʦʣʠʰʥʴʦʛʦ ʉʦʶʟʫ. ɺʽʜʛʫʢʠ ʧʨʦ ʷʢʽʩʪʴ ʮʠʭ ʩʝʤʽʥʘʨʽʚ, ʷʢʽ ʥʘʜʭʦʜʠʣʠ ʜʦ 

ɺɸʉɻʅɯʃ, ʙʫʣʠ ʩʧʦʚʥʝʥʽ ʥʘʡʚʠʱʠʭ ʦʮʽʥʦʢ, ʘ ʽʥʘʢʰʝ ʽ ʥʝ ʤʦʛʣʦ ʙʫʪʠ, ʘʜʞʝ 

ʮʝ ʇ.ʄ. ɺʘʩʠʣʝʥʢʦ ï ʚʠʜʘʪʥʘ ʧʦʩʪʘʪʴ ʚ ʥʘʫʮʽ. 

ʇʨʦ ʥʘʫʢʦʚʫ ʪʘ ʧʨʘʢʪʠʯʥʫ ʮʽʥʽʪʴ ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʧʨʘʮʴ 

ʇ.ʄ. ɺʘʩʠʣʝʥʢʘ ʩʚʽʜʯʘʪʴ ʙʘʛʘʪʦʯʠʩʣʝʥʥʽ ʧʦʩʠʣʘʥʥʷ ʥʘ ʥʠʭ ʫ ʚʽʪʯʠʟʥʷʥʽʡ ʽ 

ʟʘʨʫʙʽʞʥʽʡ ʧʨʝʩʽ, ʘ ʪʘʢʦʞ ʚʽʜʛʫʢʠ ʪʘ ʨʝʮʝʥʟʽʾ ʥʘ ʥʠʭ ʫʯʝʥʠʭ ʽ, ʟʦʢʨʝʤʘ, ʪʘʢʠʭ 

ʚʠʜʘʪʥʠʭ, ʷʢ ʘʢʘʜʝʤʽʢ ɸʅ ʉʈʉʈ ɯ.ɯ. ɸʨʪʦʙʦʣʝʚʩʴʢʠʡ, ʘʢʘʜʝʤʽʢ ɺɸʉɻʅɯʃ 

ɺ.ʆ. ɾʝʣʽʛʦʚʩʴʢʠʡ. 

ʅʘʫʢʦʚʠʤ ʪʨʽʫʤʬʦʤ ʚʪʽʣʝʥʥʷ ʚ ʧʨʘʢʪʠʢʫ ʥʘʫʢʦʚʠʭ ʽʜʝʡ 

ʇ.ʄ. ɺʘʩʠʣʝʥʢʘ ʩʪʘʣʦ ʫʩʧʽʰʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʚʪʦʤʘʪʠʯʥʠʭ ʘʧʘʨʘʪʽʚ 

ʧʝʨʝʩʫʚʘʥʥʷ çʈʦʚʝʨè ʧʦ ʧʦʚʝʨʭʥʽ ʄʽʩʷʮʷ, ʷʢʝ ʟʜʽʡʩʥʠʣʠ ʘʤʝʨʠʢʘʥʮʽ ʜʚʽʯʽ ʚ 

1971-1972 ʨʨ. ʧʦʩʠʣʘʶʯʠ ʪʫʜʠ ʩʚʦʾ ʢʦʩʤʽʯʥʽ ʢʦʨʘʙʣʽ. 

ɺ ʮʽʣʦʤʫ ʦʮʽʥʶʶʯʠ ʚʩʶ ʙʘʛʘʪʦʨʽʯʥʫ ʜʽʷʣʴʥʽʩʪʴ ʘʢʘʜʝʤʽʢʘ 

ʇ.ʄ. ɺʘʩʠʣʝʥʢʘ, ʪʦʡ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʡ ʚʥʝʩʦʢ, ʷʢʠʡ ʚʽʥ ʜʦʜʘʚ ʫ ʨʦʟʚʠʪʦʢ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ ʽ, ʟʦʢʨʝʤʘ, ʚ ʨʦʟʚʠʪʦʢ ʪʘʢʠʭ ʥʘʫʢʦʚʠʭ 

ʜʠʩʮʠʧʣʽʥ, ʷʢ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʝ ʤʘʰʠʥʦʟʥʘʚʩʪʚʦ ʪʘ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʘ ʤʝʭʘʥʽʢʘ, ʜʘʻ ʧʽʜʩʪʘʚʫ ʚʚʘʞʘʪʠ ʡʦʛʦ ʦʜʥʠʤ ʟ 

ʦʩʥʦʚʦʧʦʣʦʞʥʠʢʽʚ ʪʘʢʦʾ ʥʘʫʢʦʚʦʾ ʜʠʩʮʠʧʣʽʥʠ, ʷʢ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʘ 

ʤʝʭʘʥʽʢʘ ʚ ʋʢʨʘʾʥʽ. 

ɿʘ ʚʠʜʘʪʥʠʡ ʥʘʫʢʦʚʠʡ ʚʥʝʩʦʢ ʫ ʨʦʟʚʠʪʦʢ ʟʝʤʣʝʨʦʙʩʴʢʦʾ ʤʝʭʘʥʽʢʠ 

ʨʽʰʝʥʥʷʤ ʇʨʝʟʠʜʽʾ ɺɸʉɻʅɯʃ ʇ.ʄ. ɺʘʩʠʣʝʥʢʫ 7 ʛʨʫʜʥʷ 1977 ʨʦʢʫ ʙʫʣʦ 

ʧʨʠʩʫʜʞʝʥʦ ɿʦʣʦʪʫ ʤʝʜʘʣʴ ʽʤʝʥʽ ɺ.ʇ. ɻʦʨʷʯʢʽʥʘ ï ʥʘʡʚʠʱʫ ʥʘʛʦʨʦʜʫ ʮʽʻʾ 

ʘʢʘʜʝʤʽʾ ʚ ʛʘʣʫʟʽ ʤʝʭʘʥʽʟʘʮʽʾ ʽ ʝʣʝʢʪʨʠʬʽʢʘʮʽʾ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. ɼʦ 

ʮʴʦʛʦ ʪʘʢʦʶ ʤʝʜʘʣʣʶ ʙʫʣʠ ʥʘʛʦʨʦʜʞʝʥʽ ʣʠʰʝ ʜʚʘ ʚʯʝʥʠʭ: 

ʚʩʝʩʚʽʪʥʴʦʚʽʜʦʤʠʡ ʚʯʝʥʠʡ, ɻʝʨʦʡ ʉʦʮʽʘʣʽʩʪʠʯʥʦʾ ʇʨʘʮʽ, ʘʢʘʜʝʤʽʢ ɸʅ ʉʈʉʈ 

ɯ.ɯ. ɸʨʪʦʙʦʣʝʚʩʴʢʠʡ ʽ ʘʢʘʜʝʤʽʢ ɺɸʉɻʅɯʃ ɺ.ʆ. ɾʝʣʽʛʦʚʩʴʢʠʡ. ʇʦ ʩʚʦʾʡ 

ʩʢʨʦʤʥʦʩʪʽ ʇ.ʄ. ɺʘʩʠʣʝʥʢʦ ʫʥʠʢʘʚ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʩʚʦʛʦ ʤʽʩʮʷ ʚ ʥʘʫʮʽ. ʂʦʣʠ 

ʚ 1990 ʨʦʮʽ ʤʠ ʟ ʘʢʘʜʝʤʽʢʦʤ ʃ.ɺ. ʇʦʛʦʨʽʣʠʤ ʛʦʪʫʚʘʣʠ ʦʛʣʷʜʦʚʫ ʩʪʘʪʪʶ 

çʄʘʰʠʥʦʚʝʜʝʥʠʝ, ʟʝʤʣʝʜʝʣʴʯʝʩʢʘʷ ʤʝʭʘʥʠʢʘ ʠ ʪʝʭʥʠʢʘ ʚ 20-ʤ ʚʝʢʝè, ʚ ʷʢʽʡ 

ʟʨʦʙʠʣʠ ʩʧʨʦʙʫ çʧʨʦʨʘʥʞʫʚʘʪʠè ʥʘʫʢʦʚʠʡ ʚʢʣʘʜ ʦʢʨʝʤʠʭ ʚʯʝʥʠʭ, ʪʦ 

ʟʘʚʝʨʰʠʣʠ ʾʾ ʪʘʢʠʤ ʪʝʢʩʪʦʤ: çʉʨʝʜʠ ʚʳʜʘʶʱʠʭʩʷ ʫʯʝʥʳʭ, ʚʥʝʩʰʠʭ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʡ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ ʤʘʰʠʥʦʚʝʜʝʥʠʷ ʠ ʟʝʤʣʝʜʝʣʴʯʝʩʢʦʡ 



ȳɍɱɜəɔɖ ɞɑɓ ɐɚɛɚɎɱɐɑɕ XɁȣȣȣ ȸɱɒəɌɜɚɐəɚɲ əɌɟɖɚɎɚɲ ɖɚəɠɑɜɑəɢɱɲ 
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ʤʝʭʘʥʠʢʠ ʠ ʦʙʨʘʟʦʚʘʚʰʠʝ ʰʠʨʦʢʦ ʠʟʚʝʩʪʥʳʝ ʚ ʩʪʨʘʥʝ ʠ ʟʘ ʝʝ ʧʨʝʜʝʣʘʤʠ 

ʥʘʫʯʥʳʝ ʰʢʦʣʳ, ʚ ʠʩʪʝʢʰʝʤ ʚʝʢʝ ʚ ʯʠʩʣʝ ʧʝʨʚʳʭ ʩʣʝʜʫʝʪ ʥʘʟʚʘʪʴ ʪʘʢʠʝ 

ʠʤʝʥʘ:  

1. ɻʦʨʷʯʢʠʥ ɺʘʩʠʣʠʡ ʇʨʦʭʦʨʦʚʠʯ (1868-1935) ï ʧʦʯʝʪʥʳʡ ʘʢʘʜʝʤʠʢ 

ɸʅ ʉʉʉʈ, ʘʢʘʜʝʤʠʢ ɺɸʉʍʅʀʃ. 

2. ɾʝʣʠʛʦʚʩʢʠʡ ɺʣʘʜʠʩʣʘʚ ɸʣʝʢʩʘʥʜʨʦʚʠʯ (1891-1974) ï ʘʢʘʜʝʤʠʢ 

ɺɸʉʍʅʀʃ, ʣʘʫʨʝʘʪ ʤʝʜʘʣʠ ʠʤ. ɺ.ʇ. ɻʦʨʷʯʢʠʥʘ. 

3. ɺʘʩʠʣʝʥʢʦ ʇʝʪʨ ʄʝʬʦʜʠʝʚʠʯ (1900-1999) ï ʘʢʘʜʝʤʠʢ ʋʢʨʘʠʥʩʢʦʡ 

ʘʢʘʜʝʤʠʠ ʘʛʨʘʨʥʳʭ ʥʘʫʢ ʠ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʥʘʫʢ (ʙʳʚʰʘʷ ɺɸʉʍʅʀʃ), ʣʘʫʨʝʘʪ ɿʦʣʦʪʦʡ ʤʝʜʘʣʠ ʠʤ. ɺ.ʇ. ɻʦʨʷʯʢʠʥʘ, 

ʯʣʝʥ-ʢʦʨʨʝʩʧʦʥʜʝʥʪ ʅɸʅ ʋʢʨʘʠʥʳ. 

4. ɸʨʪʦʙʦʣʝʚʩʢʠʡ ʀʚʘʥ ʀʚʘʥʦʚʠʯ (1905-1977) ï ʘʢʘʜʝʤʠʢ ɸʅ ʉʉʉʈ, 

ɻʝʨʦʡ ʉʦʮʠʘʣʠʩʪʠʯʝʩʢʦʛʦ ʊʨʫʜʘ, ʣʘʫʨʝʘʪ ʤʝʜʘʣʠ ʠʤ. ɺ.ʇ. ɻʦʨʷʯʢʠʥʘ. 

5. ɹʦʣʪʠʥʩʢʠʡ ɺʘʩʠʣʠʡ ʅʠʢʦʣʘʝʚʠʯ (1904-1977) ï ʘʢʘʜʝʤʠʠ 

ɺɸʉʍʅʀʃ, ɻʝʨʦʡ ʉʦʮʠʘʣʠʩʪʠʯʝʩʢʦʛʦ ʊʨʫʜʘ. 

6. ʃʝʪʦʰʥʝʚ ʄʠʭʘʠʣ ʅʠʢʦʣʘʝʚʠʯ (1888-1958) ï ʧʦʯʝʪʥʳʡ ʘʢʘʜʝʤʠʢ 

ɺɸʉʍʅʀʃ. 

7. ɺʘʩʠʣʝʥʢʦ ʀʚʘʥ ʌʦʤʠʯ (1894-1980) ï ʘʢʘʜʝʤʠʢ ɺɸʉʍʅʀʃ, ɻʝʨʦʡ 

ʉʦʮʠʘʣʠʩʪʠʯʝʩʢʦʛʦ ʊʨʫʜʘ. 

8. ʃʫʯʠʥʩʢʠʡ ʅʠʢʦʣʘʡ ɼʤʠʪʨʠʝʚʠʯ (1899-1983) ï ʘʢʘʜʝʤʠʢ 

ɺɸʉʍʅʀʃ. 

ʅʘ ʞʘʣʴ, ʙʘʛʘʪʦʨʽʯʥʫ ʧʨʘʮʶ ʚʠʜʘʪʥʦʛʦ ʚʯʝʥʦʛʦ ʇʝʪʨʘ ʄʝʬʦʜʽʡʦʚʠʯʘ 

ɺʘʩʠʣʝʥʢʘ ʙʫʣʦ ʚʽʜʟʥʘʯʝʥʦ ʥʝʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʫʨʷʜʦʚʠʭ ʥʘʛʦʨʦʜ, ʩʝʨʝʜ 

ʷʢʠʭ ʦʜʠʥ ʦʨʜʝʥ çɿʥʘʢ ʧʦʰʘʥʠè (1948 ʨ.), ʇʦʯʝʩʥʘ ʛʨʘʤʦʪʘ ʇʨʝʟʠʜʽʾ 

ɺʝʨʭʦʚʥʦʾ ʈʘʜʠ ʋʈʉʈ (1980 ʨ.), ʤʝʜʘʣʽ: çɺʠʥʘʭʽʜʥʠʢ ʉʈʉʈè, çɺʝʪʝʨʘʥ 

ʧʨʘʮʽè, 2 ʙʨʦʥʟʦʚʽ ʤʝʜʘʣʽ ɺɼʅɻ ʉʈʉʈ, çɺ ʧʘʤôʷʪʴ 1500-ʨʽʯʯʷ ʂʠʻʚʘè, ç50 

ʨʦʢʽʚ ʇʝʨʝʤʦʛʠ ʫ ɺʝʣʠʢʽʡ ɺʽʪʯʠʟʥʷʥʽʡ ʚʽʡʥʽè ʪʘ ç50 ʨʦʢʽʚ ʚʠʟʚʦʣʝʥʥʷ 

ʋʢʨʘʾʥʠè. ʋ 1995 ʨʦʮʽ ʋʢʘʟʦʤ ʇʨʝʟʠʜʝʥʪʘ ʋʢʨʘʾʥʠ ʚʯʝʥʦʛʦ ʙʫʣʦ 

ʥʘʛʦʨʦʜʞʝʥʦ ʇʦʯʝʩʥʦʶ ʚʽʜʟʥʘʢʦʶ ʇʨʝʟʠʜʝʥʪʘ ʋʢʨʘʾʥʠ ʽʟ ʚʨʫʯʝʥʥʷʤ 

ʤʝʜʘʣʽ. 

ɿ ʙʦʢʫ ʢʝʨʽʚʥʠʮʪʚʘ ɺɸʉɻʅɯʃ ʥʘʜʭʦʜʠʣʠ ʯʠʩʣʝʥʥʽ ʧʨʦʧʦʟʠʮʽʾ 

ʢʝʨʽʚʥʠʮʪʚʘ ʥʘʰʦʛʦ ʚʠʰʫ ʥʘʜʘʪʠ ʤʘʪʝʨʽʘʣʠ ʜʦ ʧʨʠʩʚʦʻʥʥʷ ʘʢʘʜʝʤʽʢʫ 

ʇ.ʄ. ɺʘʩʠʣʝʥʢʫ ʟʚʘʥʥʷ ɻʝʨʦʷ ʉʦʮʽʘʣʽʩʪʠʯʥʦʾ ʇʨʘʮʽ, ʦʜʥʘʢ ʢʦʥʩʫʣʴʪʘʮʽʡ ʫ 

ʚʠʱʠʭ ʧʘʨʪʽʡʥʠʭ ʦʨʛʘʥʘʭ ʟ ʮʴʦʛʦ ʧʨʠʚʦʜʫ (ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ʦʢʫʧʦʚʘʥʽʡ 

ʪʝʨʠʪʦʨʽʾ) ʥʝ ʜʘʣʠ ʙʘʞʘʥʠʭ ʥʘʤ ʨʝʟʫʣʴʪʘʪʽʚ. 

ʅʘʧʨʠʢʽʥʮʽ ʍʍ ʩʪʦʣʽʪʪʷ ɸʤʝʨʠʢʘʥʩʴʢʠʡ ɹʽʦʛʨʘʬʽʯʥʠʡ ɯʥʩʪʠʪʫʪ (ɸɺɯ) 

ʧʽʜʛʦʪʫʚʘʚ ʢʥʠʛʫ ç700 ʙʽʦʛʨʘʬʽʡ ʥʘʡʚʠʜʘʪʥʽʰʠʭ ʣʶʜʝʡ ʧʣʘʥʝʪʠ ʮʴʦʛʦ 

ʩʪʦʣʽʪʪʷè, ʯʠʾ ʧʝʨʩʦʥʘʣʴʥʽ ʥʘʫʢʦʚʽ ʨʦʟʨʦʙʢʠ, ʛʫʤʘʥʽʪʘʨʥʽ ʽʜʝʾ ʘʙʦ ʧʦʣʽʪʠʯʥʘ 

ʜʽʷʣʴʥʽʩʪʴ ʟʥʘʯʥʦ ʚʧʣʠʥʫʣʠ ʥʘ ʨʦʟʚʠʪʦʢ ʩʚʽʪʦʚʦʾ ʮʠʚʽʣʽʟʘʮʽʾ. ʋ ʮʽʡ ʢʥʠʟʽ ʽʤôʷ 

ʘʢʘʜʝʤʽʢʘ ʇʝʪʨʘ ʄʝʬʦʜʽʡʦʚʠʯʘ ɺʘʩʠʣʝʥʢʘ ʩʪʦʾʪʴ ʧʦʨʷʜ ʟ ʽʤʝʥʘʤʠ ʙʘʛʘʪʴʦʭ 

ʚʠʜʘʪʥʠʭ ʚʯʝʥʠʭ. ʗʢ ʦʜʥʦʛʦ ʟ ʥʝʙʘʛʘʪʴʦʭ çalive legendsè (ʞʠʚʘ ʣʝʛʝʥʜʘ) 

ʥʘʧʝʨʝʜʦʜʥʽ ʥʦʚʦʛʦ ʩʪʦʣʽʪʪʷ ʚʯʝʥʦʛʦ ʟʘ ʨʽʰʝʥʥʷʤ ɸɺɯ ʚʰʘʥʫʚʘʣʠ 

ʧʝʨʩʦʥʘʣʴʥʦʶ ʟʦʣʦʪʦʶ ʤʝʜʘʣʣʶ ʇʦʰʘʥʠ 2-ʛʦ ʪʠʩʷʯʦʣʽʪʪʷ. 



"ȽɟɣɌɝəɱ ɛɜɚɍɗɑɘɔ ɓɑɘɗɑɜɚɍɝɨɖɚɲ ɘɑɡɌəɱɖɔ" (16ð18 ɒɚɎɞəɫ 2022 ɜɚɖɟ) 
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ʅʘ ʧʦʰʘʥʫ ʘʢʘʜʝʤʽʢʘ ʇʝʪʨʘ ʄʝʬʦʜʽʡʦʚʠʯʘ ɺʘʩʠʣʝʥʢʘ ʥʘ ɸʣʝʾ ʉʣʘʚʠ 

ʚʠʜʘʪʥʠʭ ʚʯʝʥʠʭ ʅʋɹʽʇ ʋʢʨʘʾʥʠ ʚʩʪʘʥʦʚʣʝʥʦ ʡʦʛʦ ʧʦʛʨʫʜʜʷ, ʚʠʜʘʥʦ ʥʠʟʢʫ 

ʢʥʠʛ ʧʨʦ ʡʦʛʦ ʞʠʪʪʷ ʪʘ ʥʘʫʢʦʚʫ ʜʽʷʣʴʥʽʩʪʴ, ʟʘʭʠʱʝʥʦ ʜʠʩʝʨʪʘʮʽʶ ʥʘ 

ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʢʘʥʜʠʜʘʪʘ ʽʩʪʦʨʠʯʥʠʭ ʥʘʫʢ ʩʧʽʚʨʦʙʽʪʥʠʢʦʤ 

ʢʘʬʝʜʨʠ ɼʝʨʢʘʯʝʤ ʆʣʝʢʩʽʻʤ ʇʘʚʣʦʚʠʯʝʤ. ʂʘʬʝʜʨʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʤʘʰʠʥ ʪʘ ʩʠʩʪʝʤʦʪʝʭʥʽʢʠ ʫ ʅʘʮʽʦʥʘʣʴʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʙʽʦʨʝʩʫʨʩʽʚ ʽ 

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʷʢʫ ʚʽʥ ʦʯʦʣʶʚʘʚ ʙʘʛʘʪʦ ʨʦʢʽʚ, ʪʝʧʝʨ ʥʦʩʠʪʴ 

ʡʦʛʦ ʽʤôʷ. ʅʘ ʢʘʬʝʜʨʽ ʩʪʚʦʨʝʥʦ ʤʫʟʝʡ, ʙʽʣʴʰʽʩʪʴ ʝʢʩʧʦʥʘʪʽʚ ʷʢʦʛʦ ʩʚʽʜʯʘʪʴ 

ʧʨʦ ʚʠʜʘʪʥʫ ʨʦʣʴ ʘʢʘʜʝʤʽʢʘ ʇ.ʄ. ɺʘʩʠʣʝʥʢʘ. ʅʝʱʦʜʘʚʥʦ ʚʥʫʢ ɺʘʩʠʣʝʥʢʦ 

ʆʣʝʢʩʘʥʜʨ ɺʦʣʦʜʠʤʠʨʦʚʠʯ ʧʝʨʝʜʘʚ ʤʫʟʝʶ (ʈʠʩ.1) ʩʽʤʝʡʥʽ ʨʝʣʽʢʚʽʾ: ɿʦʣʦʪʫ 

ʤʝʜʘʣʴ ʽʤʝʥʽ ɺ.ʇ. ɻʦʨʷʯʢʽʥʘ, ʢʥʠʞʢʦʚʫ ʰʘʬʫ ʪʘ ʨʦʙʦʯʠʡ ʩʪʽʣ, ʟʘ ʷʢʠʤ 

ʧʨʘʮʶʚʘʚ ʡʦʛʦ ʚʠʜʘʪʥʠʡ ʜʽʜʫʩʴ.  

 
ʈʠʩ. 1. ʇʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʤʘʰʠʥ ʪʘ 

ʩʠʩʪʝʤʦʪʝʭʥʽʢʠ ʽʤ. ʘʢʘʜ. ʇ.ʄ. ɺʘʩʠʣʝʥʢʘ ɼ.ɻ. ɺʦʡʪʶʢ (ʟʣʽʚʘ) ʪʘ ʚʥʫʢ 

ʇ.ʄ. ɺʘʩʠʣʝʥʢʘ, ʆʣʝʢʩʘʥʜʨ ɺʦʣʦʜʠʤʠʨʦʚʠʯ ɺʘʩʠʣʝʥʢʦ (ʩʧʨʘʚʘ) ʫ ʤʫʟʝʾ 

ʢʘʬʝʜʨʠ ʟ ʥʘʛʦʜʠ 120-ʨʽʯʯʷ ʚʽʜ ʜʥʷ ʥʘʨʦʜʞʝʥʥʷ ʇ.ʄ. ɺʘʩʠʣʝʥʢʘ ʪʘ ʧʝʨʝʜʘʯʽ 

ʢʘʬʝʜʨʽ ɿʦʣʦʪʦʾ ʤʝʜʘʣʽ ʽʤʝʥʽ ɺ.ʇ. ɻʦʨʷʯʢʽʥʘ ʪʘ ʦʩʦʙʠʩʪʠʭ ʨʝʯʝʡ 

ʇ.ʄ ɺʘʩʠʣʝʥʢʘ. 

 

ɺʽʥ ʪʘʢʦʞ ʫʪʦʯʥʠʚ ʜʝʷʢʽ ʩʽʤʝʡʥʽ ʬʘʢʪʠ, ʱʦ ʧʨʽʟʚʠʱʝ ʙʘʙʫʩʽ ʈʘʾʩʠ 

ʄʠʢʦʣʘʾʚʥʠ ʥʝ ʎʚʽʪʝʥʢʦ (ʪʘʢ ʚʢʘʟʫʚʘʣʦʩʴ ʫ ʜʝʷʢʠʭ ʧʫʙʣʽʢʘʮʽʷʭ), ʘ ʂʫʢ. ʅʘ 



ȳɍɱɜəɔɖ ɞɑɓ ɐɚɛɚɎɱɐɑɕ XɁȣȣȣ ȸɱɒəɌɜɚɐəɚɲ əɌɟɖɚɎɚɲ ɖɚəɠɑɜɑəɢɱɲ 
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ʫʯʙʦʚʦʤʫ ʢʦʨʧʫʩʽ ˉ7 ʅʋɹʽʇ, ʚ ʷʢʦʤʫ ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʢʘʬʝʜʨʘ, ʜʝ ʚʯʝʥʠʡ 

ʧʨʘʮʶʚʘʚ ʬʘʢʪʠʯʥʦ ʚʩʝ ʞʠʪʪʷ ʚʩʪʘʥʦʚʣʝʥʦ ʤʝʤʦʨʽʘʣʴʥʫ ʜʦʰʢʫ. 

ɺʰʘʥʦʚʫʶʯʠ ʧʘʤôʷʪʴ ʚʠʜʘʪʥʦʛʦ ʚʯʝʥʦʛʦ ʚ ʛʘʣʫʟʽ ʟʝʤʣʝʨʦʙʩʴʢʦʾ ʤʝʭʘʥʽʢʠ, 

ʂʘʙʽʥʝʪ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ 12 ʪʨʘʚʥʷ 2004 ʨʦʢʫ ʧʨʠʩʚʦʾʚ ʡʦʛʦ ʽʤôʷ 

ʍʘʨʢʽʚʩʴʢʦʤʫ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʪʝʭʥʽʯʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʫ ʩʽʣʴʩʴʢʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ. 

ɺʥʫʢ ʇ.ʄ. ɺʘʩʠʣʝʥʢʘ ʆʣʝʢʩʘʥʜʨ ɺʦʣʦʜʠʤʠʨʦʚʠʯ ʚʠʥʦʰʫʚʘʚ ʽʜʝʶ 

ʩʪʚʦʨʝʥʥʷ ʚʽʨʪʫʘʣʴʥʦʛʦ ʤʫʟʝʶ ʩʚʦʛʦ ʜʽʜʫʩʷ, ʚ ʷʢʦʤʫ ʢʦʞʥʠʡ ʦʭʦʯʠʡ ʤʽʛ ʙʠ 

ʦʟʥʘʡʦʤʠʪʠʩʴ ʟ ʨʦʜʠʥʥʠʤ ʘʨʭʽʚʦʤ ʩʽʤôʾ ɺʘʩʠʣʝʥʢʽʚ, ʘ ʪʘʢʦʞ ʧʨʘʮʷʤʠ 

ʘʢʘʜʝʤʽʢʘ ʪʘ ʚʽʜʛʫʢʘʤʠ ʚʠʜʘʪʥʠʭ ʣʶʜʝʡ ʧʨʦ ʡʦʛʦ ʜʽʷʣʴʥʽʩʪʴ. ʆʣʝʢʩʘʥʜʨ 

ɺʦʣʦʜʠʤʠʨʦʚʠʯ ʥʘʚʽʪʴ ʯʘʩʪʢʦʚʦ ʨʝʘʣʽʟʫʚʘʚ ʮʶ ʽʜʝʶ, ʧʨʦʪʝ ʧʦʜʘʣʴʰʽʡ ʾʾ 

ʨʝʘʣʽʟʘʮʽʾ ʟʘʚʘʜʠʣʘ ʧʘʥʜʝʤʽʷ COVID-19, ʷʢʘ ʟʘʙʨʘʣʘ ʞʠʪʪʷ ʽ ʩʚʽʪʣʘ ʡʦʤʫ 

ʧʘʤ'ʷʪʴ. 

ɹʣʘʛʦʨʦʜʥʘ ʩʧʨʘʚʘ ʚʠʜʘʪʥʦʛʦ ʚʯʝʥʦʛʦ ʇ.ʄ. ɺʘʩʠʣʝʥʢʘ ʧʨʦʜʦʚʞʫʻʪʴʩʷ 

ʫ ʯʠʩʣʝʥʥʠʭ ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ ʡʦʛʦ ʫʯʥʽʚ ʪʘ ʧʦʩʣʽʜʦʚʥʠʢʽʚ, ʁʦʛʦ ʫʯʥʽ 

ʩʪʚʦʨʠʣʠ ʚʞʝ ʚʣʘʩʥʽ ʥʘʫʢʦʚʽ ʰʢʦʣʠ, ʷʢʽ ʧʣʽʜʥʦ ʧʨʘʮʶʶʪʴ ʫ ʥʝʟʘʣʝʞʥʽʡ 

ʋʢʨʘʾʥʽ ʟʘʙʝʟʧʝʯʫʶʯʠ ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʥʘʫʢʠ ʽʟ ʟʝʤʣʝʨʦʙʩʴʢʦʾ ʤʝʭʘʥʽʢʠ 

ʪʘ ʽʥʞʝʥʝʨʥʦ-ʪʝʭʥʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ 

ʢʨʘʾʥʠ. ɭ ʚʩʽ ʧʽʜʩʪʘʚʠ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʙʘʛʘʪʦʨʽʯʥʝ ʞʠʪʪʷ, ʧʣʽʜʥʘ ʪʚʦʨʯʘ 

ʧʨʘʮʷ ʡ ʬʝʥʦʤʝʥʘʣʴʥʽ ʥʘʫʢʦʚʽ ʟʜʦʙʫʪʢʠ ʮʽʻʾ ʚʠʜʘʪʥʦʾ ʣʶʜʠʥʠ ʋʢʨʘʾʥʠ, ʥʝ 

ʟʚʘʞʘʶʯʠ ʥʘ ʚʩʽ ʪʨʫʜʥʦʱʽ ʪʘ ʥʝʛʘʨʘʟʜʠ ʍʍ ʩʪʦʣʽʪʪʷ, ʟʘʚʞʜʠ ʟʜʽʡʩʥʶʚʘʣʠʩʴ 

ʥʠʤ ʟʘʚʜʷʢʠ ʪʨʴʦʤ ʤʫʜʨʠʤ ʞʠʪʪʻʚʠʤ ʧʨʠʥʮʠʧʘʤ: ʧʦʯʫʪʪʷʤ ʣʶʜʩʴʢʦʾ 

ʛʽʜʥʦʩʪʽ, ʚʥʫʪʨʽʰʥʽʡ ʥʝʟʘʣʝʞʥʦʩʪʽ ʪʘ ʦʩʦʙʠʩʪʽʡ ʟʥʘʯʫʱʦʩʪʽ. 

ʇʘʤôʷʪʴ, ʷʢʫ ʟʘʣʠʰʠʚ ʧʦ ʩʦʙʽ ʘʢʘʜʝʤʽʢ ʇ.ʄ. ɺʘʩʠʣʝʥʢʦ, ʩʣʫʛʫʻ ʜʣʷ 

ʚʩʽʭ, ʭʪʦ ʤʘʚ ʱʘʩʪʷ ʟ ʥʠʤ ʩʧʽʣʢʫʚʘʪʠʩʷ ʽ ʙʣʠʟʴʢʦ ʡʦʛʦ ʟʥʘʪʠ, ʥʝʚʠʯʝʨʧʥʠʤ 

ʜʞʝʨʝʣʦʤ ʪʚʦʨʯʦʩʪʽ ʪʘ ʥʘʪʭʥʝʥʥʷ, ʧʨʠʢʣʘʜʦʤ ʩʘʤʦʚʽʜʜʘʥʦʛʦ ʩʣʫʞʽʥʥʷ 

ʥʘʫʮʽ. 
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ʋɼʂ 631.522 (091) 

 

ɺʅɽʉʆʂ ɸʂɸɼɽʄɯʂɸ ʇ.ʄ. ɺɸʉʀʃɽʅʂɸ ɺ ʅɸʋʂʆɺɯ 

ɼʆʉʃɯɼɾɽʅʅʗ ʃɸɹʆʈɸʊʆʈɯɰ ʊɸ ɯʅʉʊʀʊʋʊʋ 

ʄɸʐʀʅʆɿʅɸɺʉʊɺɸ ɯ ʉɯʃʔʉʔʂʆɻʆʉʇʆɼɸʈʉʔʂʆɰ ʄɽʍɸʅɯʂʀ 

 

ɺʦʡʪʶʢ ɼ. ɻ., ɼʝʨʢʘʯ ʆ. ʇ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ 

 

ʅʝ ʪʘʢ ʫʞʝ ʡ ʙʘʛʘʪʦ ʫ ʚʽʪʯʠʟʥʷʥʽʡ ʥʘʫʮʽ ʽʤʝʥ, ʯʠʷ ʟʽʨʢʘ, ʟʜʽʡʥʷʚʰʠʩʴ ʫ 

ʟʝʥʽʪ ʙʘʛʘʪʦ ʜʝʩʷʪʠʣʽʪʴ ʥʘʟʘʜ, ʥʝ ʪʽʣʴʢʠ ʥʝ ʚʪʨʘʪʠʣʘ ʙʣʠʩʢʫ, ʘʣʝ ʡ ʦʩʚʽʯʫʻ 

ʧʦʪʘʻʤʥʽ ʜʦʩʣʽʜʥʠʮʴʢʽ ʩʪʝʞʢʠ ʚ ʤʘʡʙʫʪʥʻ [1, ʩ. 3]. ʆʜʥʝ ʟ ʥʠʭ ï ʇʝʪʨʦ 

ʄʝʬʦʜʽʡʦʚʠʯ ɺʘʩʠʣʝʥʢʦ, ʢʦʨʠʬʝʡ ʟʝʤʣʝʨʦʙʩʴʢʦʾ (ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ) 

ʤʝʭʘʥʽʢʠ ʋʢʨʘʾʥʠ, ʘʢʘʜʝʤʽʢ ʅʘʮʽʦʥʘʣʴʥʦʾ ʘʢʘʜʝʤʽʾ ʘʛʨʘʨʥʠʭ ʥʘʫʢ, ʯʣʝʥ-

ʢʦʨʝʩʧʦʥʜʝʥʪ ʅʘʮʽʦʥʘʣʴʥʦʾ ʘʢʘʜʝʤʽʾ ʥʘʫʢ ʋʢʨʘʾʥʠ, ʜʦʢʪʦʨ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, 

ʧʨʦʬʝʩʦʨ, ʥʘʫʢʦʚʽ ʟʜʦʙʫʪʢʠ ʷʢʦʛʦ ʟʥʘʡʰʣʠ ʩʚʦʻ ʚʠʟʥʘʥʥʷ ʥʝ ʪʽʣʴʢʠ ʚ 

ʋʢʨʘʾʥʽ, ʘ ʡ ʜʘʣʝʢʦ ʟʘ ʾʾ ʤʝʞʘʤʠ. 

ʋ ʧʨʦʮʝʩʽ ʘʥʘʣʽʟʫ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ [2, 3], ʚʠʷʚʣʝʥʦ 

ʤʘʣʦʜʦʩʣʽʜʞʝʥʽ ʥʘʫʢʦʚʽ ʜʞʝʨʝʣʘ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʘʢʘʜʝʤʽʢʘ ʇ.ʄ. ɺʘʩʠʣʝʥʢʘ ʚ ʃʘʙʦʨʘʪʦʨʽʾ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʽ ʧʨʦʙʣʝʤ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʤʝʭʘʥʽʢʠ ʪʘ ɯʥʩʪʠʪʫʪʽ ʤʘʰʠʥʦʟʥʘʚʩʪʚʘ ʽ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʤʝʭʘʥʽʢʠ (ɯʄɯʉʄ) ɸʢʘʜʝʤʽʾ ʥʘʫʢ ʋʈʉʈ. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʚʠʟʥʘʯʝʥʥʷ ʚʥʝʩʢʫ ʘʢʘʜʝʤʽʢʘ ʇ.ʄ. ɺʘʩʠʣʝʥʢʘ ʫ 

ʥʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʃʘʙʦʨʘʪʦʨʽʾ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʽ ʧʨʦʙʣʝʤ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʤʝʭʘʥʽʢʠ ʪʘ ɯʥʩʪʠʪʫʪʫ ʤʘʰʠʥʦʟʥʘʚʩʪʚʘ ʽ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʤʝʭʘʥʽʢʠ. 

ʋ 40-50-ʪʠʭ ʨʦʢʘʭ ʍʍ ʩʪ. ʦʜʥʠʤ ʽʟ ʦʩʝʨʝʜʢʽʚ ʥʘʫʢʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʘʢʘʜʝʤʽʢʘ ʇ.ʄ. ɺʘʩʠʣʝʥʢʘ ʙʫʣʘ ʃʘʙʦʨʘʪʦʨʽʷ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʽ ʧʨʦʙʣʝʤ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʤʝʭʘʥʽʢʠ ʪʘ ɯʥʩʪʠʪʫʪ ʤʘʰʠʥʦʟʥʘʚʩʪʚʘ ʽ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʤʝʭʘʥʽʢʠ. 

ʃʘʙʦʨʘʪʦʨʽʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʤʝʭʘʥʽʢʠ, ʟʛʽʜʥʦ ʟ ʧʦʩʪʘʥʦʚʦʶ 

ʇʨʝʟʠʜʽʾ ɸʢʘʜʝʤʽʾ ʥʘʫʢ ʋʢʨʘʾʥʩʴʢʦʾ ʈʉʈ, ʙʫʣʘ ʩʪʚʦʨʝʥʘ ʚ ʣʶʪʦʤʫ 1944 ʨʦʢʫ 
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ʧʨʠ ɯʥʩʪʠʪʫʪʽ ʙʫʜʽʚʝʣʴʥʦʾ ʤʝʭʘʥʽʢʠ ɸʅ ʋʈʉʈ ʚ ʩʢʣʘʜʽ ʧ'ʷʪʠ ʥʘʫʢʦʚʠʭ 

ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ, ʦʜʥʠʤ ʟ ʷʢʠʭ ʙʫʚ ʽ ʇ.ʄ. ɺʘʩʠʣʝʥʢʦ. 

ʇʦʩʪʘʥʦʚʦʶ ʈʘʜʠ ʅʘʨʦʜʥʠʭ ʂʦʤʽʩʘʨʽʚ ʋʈʉʈ ˉ328 ʚʽʜ 9 ʙʝʨʝʟʥʷ 1945 

ʨ. ʪʘ ʧʦʩʪʘʥʦʚʦʶ ʇʨʝʟʠʜʽʾ ɸʅ ʋʈʉʈ ˉ5 ʚʽʜ 23 ʙʝʨʝʟʥʷ 1945 ʨʦʢʫ ʮʷ 

ʣʘʙʦʨʘʪʦʨʽʷ ʚʠʜʽʣʷʻʪʴʩʷ ʚ ʩʘʤʦʩʪʽʡʥʫ ʥʘʫʢʦʚʫ ʦʜʠʥʠʮʶ ʧʨʠ ɺʽʜʜʽʣʝʥʥʽ 

ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ ɸʅ ʋʈʉʈ ʟ ʥʘʟʚʦʶ "ʃʘʙʦʨʘʪʦʨʽʷ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʽ 

ʧʨʦʙʣʝʤ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʤʝʭʘʥʽʢʠ" [4, ʩ.4]. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʨʦʟʧʦʨʷʜʞʝʥʥʷ ʈʘʜʠ ʄʽʥʽʩʪʨʽʚ ʉʈʉʈ ˉ521-ʨ ʚʽʜ 15 

ʩʽʯʥʷ, ʇʦʩʪʘʥʦʚʠ ʈʘʜʠ ʄʽʥʽʩʪʨʽʚ ʋʈʉʈ ˉ221 ʚʽʜ 31 ʩʽʯʥʷ ʪʘ ʇʦʩʪʘʥʦʚʠ 

ʇʨʝʟʠʜʽʾ ɸʅ ʋʈʉʈ ʚʽʜ 10 ʣʶʪʦʛʦ 1950 ʨʦʢʫ ʃʘʙʦʨʘʪʦʨʽʷ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ 

ʽ ʧʨʦʙʣʝʤ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʤʝʭʘʥʽʢʠ ʙʫʣʘ ʨʝʦʨʛʘʥʽʟʦʚʘʥʘ ʚ ɯʥʩʪʠʪʫʪ 

ʤʘʰʠʥʦʟʥʘʚʩʪʚʘ ʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʤʝʭʘʥʽʢʠ ɸʢʘʜʝʤʽʾ ʥʘʫʢ ʋʈʉʈ 

(ɯʄɯʉʄ) [5]. 

ʃʘʙʦʨʘʪʦʨʽʷ ʪʘ ɯʥʩʪʠʪʫʪ ʧʨʦʚʦʜʠʣʠ ʘʢʪʫʘʣʴʥʽ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʽ 

ʨʦʙʦʪʠ ʟ ʟʝʤʣʝʨʦʙʩʴʢʦʾ (ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ) ʤʝʭʘʥʽʢʠ ʪʘ ʨʘʟʦʤ ʟ 

ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʠʤʠ ʙʶʨʦ ʟʘʚʦʜʽʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ 

ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʟʜʽʡʩʥʶʚʘʣʠ ʨʦʟʨʦʙʢʫ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʘʰʠʥ ʜʣʷ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. 

ɿʘʚʽʜʫʚʘʯʝʤ ʚʽʜʜʽʣʫ ʪʝʦʨʽʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʤʘʰʠʥ ɯʄɯʉʄ, ʯʣ.-

ʢʦʨ. ɸʅ ʋʈʉʈ ʇ.ʄ. ɺʘʩʠʣʝʥʢʦʤ, ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʚʽʜʩʫʪʥʽʡ ʜʦ ʮʴʦʛʦ ʯʘʩʫ 

ʤʝʪʦʜ ʨʦʟʨʘʭʫʥʢʫ ʬʨʠʢʮʽʡʥʠʭ ʧʦʚʝʨʭʦʥʴ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʤʘʰʠʥ. ʎʝ 

ʙʫʣʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʽ ʪʝʦʨʝʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʛʘʣʫʟʽ ʟʝʤʣʝʨʦʙʩʴʢʦʾ 

ʤʝʭʘʥʽʢʠ. ɿʛʦʜʦʤ ʨʝʟʫʣʴʪʘʪʠ ʮʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫʚʽʡʰʣʠ ʜʦ ʤʦʥʦʛʨʘʬʽʾ 

ʇ.ʄ. ɺʘʩʠʣʝʥʢʘ "ʊʝʦʨʠʷ ʜʚʠʞʝʥʠʷ ʯʘʩʪʠʮʳ ʧʦ ʰʝʨʦʭʦʚʘʪʳʤ ʧʦʚʝʨʭʥʦʩʪʷʤ 

ʩʝʣʴʩʴʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʤʘʰʠʥ" [6]. ʋ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽʡ ʣʽʪʝʨʘʪʫʨʽ ʜʦ 

ʮʴʦʛʦ ʯʘʩʫ ʱʝ ʥʝ ʽʩʥʫʚʘʣʦ ʤʦʥʦʛʨʘʬʽʾ, ʷʢʘ ʙ ʥʘʩʪʽʣʴʢʠ ʧʦʚʥʦ ʦʭʦʧʣʶʚʘʣʘ 

ʢʽʥʝʤʘʪʠʢʫ ʨʫʭʫ ʤʘʪʝʨʽʘʣʴʥʠʭ ʯʘʩʪʦʢ ʧʦ ʬʨʠʢʮʽʡʥʠʭ ʧʦʚʝʨʭʥʷʭ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʤʘʰʠʥ. ɸʢʘʜʝʤʽʢ ɺɸʉɻʅɯʃ ɺ.ʆ. ɾʝʣʽʛʦʚʩʴʢʠʡ 

ʥʘʟʚʘʚ ʾʾ ʮʽʥʥʠʤ ʚʥʝʩʢʦʤ ʫ ʟʝʤʣʝʨʦʙʩʴʢʫ ʤʝʭʘʥʽʢʫ [7]. 

ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʪʝʦʨʽʾ ʢʦʯʝʥʥʷ ʢʦʣʝʩʘ ʟʽ ʩʣʽʜʦʤ, ʨʦʟʨʦʙʣʝʥʦʾ 

ʇ.ʄ. ɺʘʩʠʣʝʥʢʦʤ, ʚʠʢʣʘʜʝʥʽ ʚ ʨʦʙʦʪʽ [8]. ɺʽʥ ʫʟʘʛʘʣʴʥʠʚ ʩʠʩʪʝʤʫ ʨʽʚʥʷʥʴ 

ʜʣʷ ʩʪʘʪʠʯʥʠʭ ʫʤʦʚ ʢʦʯʝʥʥʷ ʢʦʣʝʩʘ ʟʽ ʩʣʽʜʦʤ. ɽʣʝʤʝʥʪʠ ʮʽʻʾ ʪʝʦʨʽʾ ʙʫʣʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʘʤʝʨʠʢʘʥʩʴʢʠʤʠ ʚʯʝʥʠʤʠ ʧʨʠ ʨʦʟʨʦʙʮʽ ʤʽʩʷʮʝʭʦʜʘ "LRV". ʅʘ 

ʩʪʘʪʪʶ ʇ.ʄ. ɺʘʩʠʣʝʥʢʘ ǌʂ ʪʝʦʨʠʠ ʢʘʯʝʥʠʷ ʢʦʣʝʩʘ ʩʦ ʩʣʝʜʦʤǌ ʧʦʩʠʣʘʻʪʴʩʷ ʫ 

ʩʚʦʾʡ ʢʥʠʟʽ ʘʤʝʨʠʢʘʥʩʴʢʠʡ ʚʯʝʥʠʡ ʄ.ɻ. ɹʝʢʢʝʨ, ʷʢʠʡ ʟʘʡʤʘʚʩʷ 

ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʧʨʦʭʽʜʥʦʩʪʽ ʤʘʰʠʥ ʧʦ ʧʦʚʝʨʭʥʽ ʄʽʩʷʮʷ ʽ ʧʣʘʥʝʪ ʉʦʥʷʯʥʦʾ 

ʩʠʩʪʝʤʠ [9]. 

ɺʘʞʣʠʚʠʤ ʙʫʚ ʚʥʝʩʦʢ ʇ.ʄ. ɺʘʩʠʣʝʥʢʘ ʚ ʤʝʪʦʜʠʢʫ ʦʙʨʦʙʢʠ 

ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʈʦʟʨʦʙʣʝʥʽ ʥʠʤ ʝʣʝʤʝʥʪʠ ʮʽʻʾ 

ʤʝʪʦʜʠʢʠ, ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʤʦʣʦʜʽ ʫʯʝʥʽ ʥʝ ʪʽʣʴʢʠ ʋʢʨʘʾʥʠ, ʘ ʡ ʫʩʽʭ 

ʨʝʩʧʫʙʣʽʢ ʢʦʣʠʰʥʴʦʛʦ ʈʘʜʷʥʩʴʢʦʛʦ ʉʦʶʟʫ [10].  

ʆʩʥʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʨʦʟʜʽʣʫ ʟʝʤʣʝʨʦʙʩʴʢʦʾ ʤʝʭʘʥʽʢʠ ï ʪʝʦʨʽʾ ʤʘʩʠ ʽ 

ʰʚʠʜʢʦʩʪʝʡ ʨʫʭʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʤʘʰʠʥ ï ̒  ʚʠʟʥʘʯʝʥʥʷ ʜʦʩʪʘʪʥʴʦʾ ʽ 



"ȽɟɣɌɝəɱ ɛɜɚɍɗɑɘɔ ɓɑɘɗɑɜɚɍɝɨɖɚɲ ɘɑɡɌəɱɖɔ" (16ð18 ɒɚɎɞəɫ 2022 ɜɚɖɟ) 
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ʥʝʦʙʭʽʜʥʦʾ ʚʝʣʠʯʠʥʠ ʤʘʩʠ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʟʥʘʨʷʜʴ ʽ ʜʚʠʛʫʥʽʚ ʟ ʤʝʪʦʶ 

ʚʤʽʩʪʠʪʠ ʷʢʦʤʦʛʘ ʙʽʣʴʰʝ ʢʽʥʝʪʠʯʥʦʾ ʝʥʝʨʛʽʾ ʚ ʦʜʠʥʠʮʽ ʤʘʩʠ. ʋ ʟʚ'ʷʟʢʫ ʽʟ 

ʧʽʜʚʠʱʝʥʥʷʤ ʨʦʙʦʯʠʭ ʰʚʠʜʢʦʩʪʝʡ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʤʘʰʠʥ ʽ 

ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʠʭ ʘʛʨʝʛʘʪʽʚ ʨʦʟʚ'ʷʟʘʥʥʷ ʮʴʦʛʦ ʟʘʚʜʘʥʥʷ ʥʘʙʫʚʘʻ ʚʝʣʠʢʦʛʦ 

ʟʥʘʯʝʥʥʷ. ʏʣ.-ʢʦʨ. ɸʅ ʋʈʉʈ ʇ.ʄ. ɺʘʩʠʣʝʥʢʦ ʚʠʷʚʠʚ ʬʫʥʢʮʽʦʥʘʣʴʥʫ 

ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʤʘʩʦʶ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʦʛʦ ʘʛʨʝʛʘʪʫ, ʰʚʠʜʢʽʩʪʶ ʡʦʛʦ ʨʫʭʫ 

ʽ ʤʦʤʝʥʪʘʤʠ ʩʠʣ, ʱʦ ʧʨʠʢʣʘʜʝʥʽ ʜʦ ʥʴʦʛʦ. ɼʣʷ ʮʴʦʛʦ ʚʽʥ ʚʠʢʦʨʠʩʪʘʚ ʤʝʪʦʜʠ 

ʘʥʘʣʽʪʠʯʥʦʾ ʜʠʥʘʤʽʢʠ, ʟʦʢʨʝʤʘ, ʤʝʪʦʜ ʃʘʛʨʘʥʞʘ (ʜʠʬʝʨʝʥʮʽʘʣʴʥʽ ʨʽʚʥʷʥʥʷ 

ʃʘʛʨʘʥʞʘ ʜʨʫʛʦʛʦ ʨʦʜʫ), ʱʦ ʪʘʢʦʞ ʤʘʣʦ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʨʦʟʚʠʪʢʫ 

ʪʝʦʨʝʪʠʯʥʠʭ ʦʩʥʦʚ ʟʝʤʣʝʨʦʙʩʴʢʦʾ ʤʝʭʘʥʽʢʠ [11].  

ɺʠʩʥʦʚʦʢ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʧʨʦʚʝʜʝʥʠʭ 

ʘʢʘʜʝʤʽʢʦʤ ʇ.ʄ. ɺʘʩʠʣʝʥʢʦʤ ʫ ʃʘʙʦʨʘʪʦʨʽʾ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʽ ʧʨʦʙʣʝʤ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʤʝʭʘʥʽʢʠ ʪʘ ɯʥʩʪʠʪʫʪʽ ʤʘʰʠʥʦʟʥʘʚʩʪʚʘ ʽ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʤʝʭʘʥʽʢʠ ɸʢʘʜʝʤʽʾ ʥʘʫʢ ʋʈʉʈ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʇ.ʄ. ɺʘʩʠʣʝʥʢʦʤ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦ ʜʦʩʣʽʜʞʝʥʦ ʨʫʭ ʤʘʪʝʨʽʘʣʴʥʦʾ ʯʘʩʪʠʥʢʠ 

ʧʦ ʬʨʠʢʮʽʡʥʠʭ ʧʦʚʝʨʭʥʷʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʤʘʰʠʥ ʪʘ ʟʘʧʨʦʧʦʥʦʚʘʥʦ 

ʤʝʪʦʜ ʾʭ ʨʦʟʨʘʭʫʥʢʫ, ʦʪʨʠʤʘʥʦ ʧʨʘʢʪʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʙʽʣʴʰ 

ʧʨʦʜʫʢʪʠʚʥʠʭ ʩʦʨʪʫʚʘʣʴʥʠʭ ʤʘʰʠʥ, ʫʟʘʛʘʣʴʥʝʥʦ ʩʠʩʪʝʤʫ ʨʽʚʥʷʥʴ ʜʣʷ 

ʩʪʘʪʠʯʥʠʭ ʫʤʦʚ ʢʦʯʝʥʥʷ ʢʦʣʝʩʘ ʟʽ ʩʣʽʜʦʤ, ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʠʢʫ ʦʙʨʦʙʢʠ 

ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʫʜʦʩʢʦʥʘʣʝʥʦ ʪʝʦʨʽʶ ʤʘʩʠ ʽ 

ʰʚʠʜʢʦʩʪʝʡ ʨʫʭʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʤʘʰʠʥ. ʋʩʽ ʮʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ 

ʚʘʛʦʤʠʤ ʚʥʝʩʢʦʤ ʫ ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʪʝʦʨʝʪʠʯʥʠʭ ʦʩʥʦʚ ʟʝʤʣʝʨʦʙʩʴʢʦʾ 

(ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ) ʤʝʭʘʥʽʢʠ. 
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ɯʅʌʆʈʄɸʎɯʁʅʆ-ʊɽʍʅʆʃʆɻɯʏʅɯ ɸʉʇɽʂʊʀ ɼʆʉʃɯɼɾɽʅʔ 

ʇʆʊʆʂʆɺʆɻʆ ɻɸʈɸʅʊʀɺʅʆ-ɸɼɸʇʊʀɺʅʆɻʆ ʋʇʈɸɺʃɯʅʅʗ 

ʆɹʈʆɹɯʊʂʆʄ ɻʈʋʅʊʋ 

 

ʂʨʘʚʯʫʢ ɺ. ɯ., ɻʘʥʞʝʥʢʦ ʆ. ʄ., ɯʚʘʥʶʪʘ ʄ. ɺ. 

ɯʥʩʪʠʪʫʪ ʙʽʦʝʥʝʨʛʝʪʠʯʥʠʭ ʢʫʣʴʪʫʨ ʽ ʮʫʢʨʦʚʠʭ ʙʫʨʷʢʽʚ ʅɸɸʅ 

ʂʫʨʢʘ ɺ. ʇ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ 
 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ɺ ʪʝʭʥʦʣʦʛʽʷʭ ʟʝʤʣʝʨʦʙʩʪʚʘ ʟʘʜʘʯʘ ʪʝʭʥʽʢʦ-

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʽʰʝʥʴ ʤʘʢʩʠʤʘʣʴʥʦ ʘʜʘʧʪʫʚʘʪʠ ʧʦʢʘʟʥʠʢʠ ˇʨʫʥʪʫ ʜʦ 

ʦʧʪʠʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ [1]. ʆʜʥʘʢ, ʚ 

ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʷʭ ʪʦʯʥʦʛʦ (ʢʝʨʦʚʘʥʦʛʦ) ʟʝʤʣʝʨʦʙʩʪʚʘ ʟʘʣʠʰʘʻʪʴʩʷ 

ʘʢʪʫʘʣʴʥʠʤ ʧʦʪʦʢʦʚʝ ʚʠʟʥʘʯʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ˇʨʫʥʪʫ, ʟʦʢʨʝʤʘ ʚʦʣʦʛʦʩʪʽ, 

ʱʽʣʴʥʦʩʪʽ ʪʘ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʦʛʦ ʩʢʣʘʜʫ [2] ʟʛʽʜʥʦ ʚʠʤʦʛ ʝʣʝʢʪʨʦʥʥʦʾ 

ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʦʾ ʢʘʨʪʠ (ɸʊɽʂ). 

ʇʝʨʩʧʝʢʪʠʚʥʠʤʠ ʟʘʩʦʙʘʤʠ ʚʠʟʥʘʯʝʥʥʷ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ ʻ ʝʣʝʢʪʨʦʥʥʽ 

ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʽ ʫʩʪʘʥʦʚʢʠ ʙʝʟʢʦʥʪʘʢʪʥʦʛʦ ʢʦʥʪʨʦʣʶ [4]. ɿʘʟʥʘʯʝʥʽ ʟʘʩʦʙʠ 

ʤʦʞʫʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʾʭ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘ ʫʤʦʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʩʠʩʪʝʤʘʭ ʧʦʪʦʢʦʚʦʛʦ ʛʘʨʘʥʪʦʚʘʥʦ-ʘʜʘʧʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ (ɻɸʋ) ʦʙʨʦʙʽʪʢʫ 

ˇʨʫʥʪʫ [1, 3], ʱʦ ʥʘ ʜʘʥʠʡ ʯʘʩ ʜʦʩʣʽʜʞʝʥʦ ʥʝʜʦʩʪʘʪʥʴʦ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ. ɺʠʨʽʰʝʥʥ ʁʩʢʣʘʜʥʠʭ, ʨʽʟʥʦʧʦʣʶʩʥʠʭ, 

ʟʘʜʘʯ ʷʢʦʩʪʽ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʝʭʥʦʣʦʛʽʾ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʧʨʠʩʚʷʯʝʥʘ ʟʥʘʯʥʘ 

ʢʽʣʴʢʽʩʪʴ ʨʦʙʽʪ. 

ɺʽʜʦʤʦ ʪʘʢʦʞ [1, 3], ʱʦ ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʪʘ ʨʦʟʨʘʭʫʥʢʘʭ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʦʙʨʦʙʽʪʢʦʤ ˇʨʫʥʪʫ ʘ ʪʘʢʦʞ ʢʦʥʢʨʝʪʥʠʭ ʟʘʜʘʯ 

ʢʝʨʫʚʘʥʥʷ ʨʦʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ ˇʨʫʥʪʦʦʙʨʦʙʥʠʭ ʤʘʰʠʥ, ʦʩʥʦʚʥʽ ʪʨʫʜʥʦʱʽ 

ʧʦʚôʷʟʫʶʪʴ ʟ ʚʽʜʩʫʪʥʽʩʪʶ ʧʦʪʦʢʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʩʪʘʥʫ ʘʛʨʦʬʽʟʠʯʥʠʭ 



"ȽɟɣɌɝəɱ ɛɜɚɍɗɑɘɔ ɓɑɘɗɑɜɚɍɝɨɖɚɲ ɘɑɡɌəɱɖɔ" (16ð18 ɒɚɎɞəɫ 2022 ɜɚɖɟ) 
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ʧʦʢʘʟʥʠʢʽʚ ˇʨʫʥʪʫ. ʊʘʢʫ ʽʥʬʦʨʤʘʮʽʶ, ʷʢ ʩʢʣʘʜʦʚʫ ɻɸʋ ʥʝʦʙʭʽʜʥʦ 

ʦʪʨʠʤʫʚʘʪʠ ʜʠʥʘʤʽʯʥʦ ʚ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʚʩʽʻʾ ʘʜʘʧʪʠʚʥʦʾ ʩʠʩʪʝʤʠ ʦʙʨʦʙʽʪʢʫ 

ˇʨʫʥʪʫ, ʱʦ ʜʦʩʣʽʜʞʝʥʦ ʥʝʜʦʩʪʘʪʥʴʦ. 

ʄʝʪʘ: ɼʦʩʣʽʜʠʪʠ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ ʘʩʧʝʢʪʠ ʧʦʪʦʢʦʚʦʛʦ 

ʛʘʨʘʥʪʠʚʥʦ-ʘʜʘʧʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʩʘʤʠ ʨʦʙʦʪʠ ˇʨʫʥʪʦʦʙʨʦʙʥʠʭ 

ʤʘʰʠʥ. 

ʄʝʪʦʜʠ ʽ ʤʘʪʝʨʽʘʣʠ. ɽʤʧʽʨʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʫʟʘʛʘʣʴʥʝʥʥʷ ʪʘ 

ʢʣʘʩʠʬʽʢʘʮʽ ̫ʪʝʭʥʦʣʦʛʽʯʥʦ ʟʥʘʯʠʤʠʭ ʘʛʨʦʬʽʟʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʩʪʘʥʫ ˇʨʫʥʪʫ. 

ʉʪʨʫʢʪʫʨʥʠʡ ʘʥʘʣʽʟ, ʩʠʥʪʝʟ ʪʘ ʽʻʨʘʨʭʽʯʥʝ ʚʧʦʨʷʜʢʫʚʘʥʥʷ ʩʠʩʪʝʤ 

ʰʣʷʭʦʤ ʚʠʜʽʣʝʥʥʷ ʘʜʘʧʪʠʚʥʠʭ ʧʽʜʩʠʩʪʝʤ ʽ ʝʣʝʤʝʥʪʽʚ ʨʽʟʥʦʛʦ ʨʽʚʥʷ ʽʟ 

ʚʩʪʘʥʦʚʣʝʥʥʷʤ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʜʣʷ ʧʦʪʦʢʦʚʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʦʙʨʦʙʽʪʢʦʤ 

ˇʨʫʥʪʫ. 

ʈʝʟʫʣʴʪʘʪʠ. ʈʦʟʨʦʙʣʝʥʦ ʛʽʧʦʪʝʟʫ, ʩʪʨʫʢʪʫʨʥʫ ʩʭʝʤʫ ʪʘ ʤʘʪʨʠʮʶ 

ʧʦʪʦʢʦʚʦʛʦ ʛʘʨʘʥʪʦʚʘʥʦ-ʘʜʘʧʪʦʚʘʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʨʦʙʦʯʠʤʠ ʧʨʦʮʝʩʘʤʠ 

ˇʨʫʥʪʦʦʙʨʦʙʥʠʭ ʤʘʰʠʥ. 

ʅʘ ʦʩʥʦʚʽ ʛʽʧʦʪʝʟʠ ʨʦʟʨʦʙʣʝʥʦ ʩʪʨʫʢʪʫʨʥʫ ʩʭʝʤʫ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ 

(ʨʠʩʫʥʦʢ 1. ʘ), ʟ ʦʮʽʥʦʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʱʽʣʴʥʦʩʪʽ ”1 ʪʘ ʢʦʝʬʽʮʽʻʥʪʘ 

ʩʪʨʫʢʪʫʨʥʦʩʪʽ ˇʨʫʥʪʫ Ks. ʆʩʥʦʚʥʫ ʯʘʩʪʠʥʫ ʩʠʩʪʝʤʠ ʩʢʣʘʜʘʶʪʴ ʨʦʙʦʯʠʡ 

ʦʨʛʘʥ (ʚʠʢʦʥʘʚʯʠʡ ʤʝʭʘʥʽʟʤ), ʘʛʨʦʬʽʟʠʯʥʠʡ ʩʪʘʥ ˇʨʫʥʪʫ ʪʘ ʩʠʩʪʝʤʘ 

ʫʧʨʘʚʣʽʥʥʷ ʟ ʚʝʢʪʦʨʘʤʠ ʚʭʽʜʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ὢ̃ ,̖ ʢʝʨʫʶʯʠʭ ʩʠʛʥʘʣʽʚ Ὗ, 

ʟʥʘʯʝʥʴ ʦʙʨʦʙʽʪʢʫ ὢ̃ ̖̉, ʪʘ ʾʭ ʚʽʜʭʠʣʝʥʴ ‐.  
ʄʦʜʝʣʴ ʧʦʪʦʢʦʚʦʛʦ ʫʧʨʘʚʣʽʥʥʷ (ʨʠʩʫʥʦʢ 1. ʘ) ʨʦʟʨʦʙʣʝʥʘ ʤʝʪʦʜʦʤ 

ʩʪʨʫʢʪʫʨʥʠʭ ʤʘʪʨʠʮʴ [7], ʚʨʘʭʦʚʫʻ ʟʤʽʥʠ ʟʦʚʥʽʰʥʽʭ ʬʘʢʪʦʨʽʚ 

(ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʠʡ ʩʢʣʘʜ f ʪʘ ʚʦʣʦʛʩ̔ʪɹ W) ʱʦ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʦʪʨʠʤʘʥʥʷ ʚʠʟʥʘʯʝʥʠʭ ”1 Ks ʟʛʽʜʥʦ ʟ ɸʊɽʂ. 

 

 
 

ʘ) 

 

ʙ) 

ʘ) ï ʩʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ; ʙ) ï ʩʪʨʫʢʪʫʨʥʘ ʤʘʪʨʠʮʷ. 

ʈʠʩ. 1. ʄʦʜʝʣʴ ʧʦʪʦʢʦʚʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʦʙʨʦʙʽʪʢʦʤ ˇʨʫʥʪʫ. 

 

ʉʪʨʫʢʪʫʨʥʘ ʤʘʪʨʠʮʷ (ʨʠʩ. 1. ʙ) ʚʢʣʶʯʘʻ ʟʛʘʜʘʥʽ ʨʘʥʽʰʝ ʪʨʠ ʙʣʦʢʠ 

ʨʦʟʜʽʣʝʥʽ ʥʘ ʝʣʝʤʝʥʪʠ (ʚʠʭʽʜʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ὢ̃ ̉ ̖ ʚʽʜʭʠʣʝʥʥʷ ‐ ʪʘ 
ʢʝʨʫʶʯʽ ʩʠʛʥʘʣʠ Ὗ). ʂʫʪʦʚ ̔ʩʪʨʽʣʢʠ ʚʠʟʥʘʯʘʶʪʴ ʟʚôʷʟʢʠ ʤʽʞ ʨʝʛʫʣʷʪʦʨʘʤʠ ʫ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʧʨʦʭʦʜʞʝʥʥʷ ʤʘʪʨʠʯʥʦʛʦ ʮʠʢʣʫ. ʇʦʜʚʽʡʥ ̔ʩʪʨʽʣʢʠ-ʢʝʨʫʶʯʽ 



ȳɍɱɜəɔɖ ɞɑɓ ɐɚɛɚɎɱɐɑɕ XɁȣȣȣ ȸɱɒəɌɜɚɐəɚɲ əɌɟɖɚɎɚɲ ɖɚəɠɑɜɑəɢɱɲ 
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ʜʽʾ, ʱʦ ʧʦʪʨʝʙʫʶʪʴ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʃʽʚʘ ʯʘʩʪʠʥʘ ʩʪʨʫʢʪʫʨʥʦʾ 

ʤʘʪʨʠʮʽ ʤʽʩʪʠʪʴ ʟʘʤʢʥʫʪʠʡ ʢʦʥʪʫʨ ʧʨʦʮʝʩʫ ʢʝʨʫʚʘʥʥʷ ʦʙʨʦʙʽʪʢʦʤ ˇʨʫʥʪʫ 

[7]. ʇʨʘʚʘ ʯʘʩʪʠʥʘ ʤʽʩʪʠʪʴ ʜʚʘ ʢʝʨʫʶʯʠʭ ʚʭʦʜʠ: ὢ̃  ̖ʟʘʜʘʥʽ ʚʭʽʜʥʽ ʚʠʤʦʛʠ, ʪʘ 

W,f ʟʤʽʥʥʽ ʟʦʚʥʽʰʥʽ ʬʘʢʪʦʨʠ. 

ʈʽʚʥʷʥʥʷ ʧʦʪʦʢʦʚʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʥʘ ʦʩʥʦʚʽ ʩʪʨʫʢʪʫʨʥʦʾ ʤʘʪʨʠʮʽ ʤʘʻ  

ʚʠʛʣʷʜ [7]: 

ὃὼ ὄό Ὄg      (1) 

ʜʝ ɸ ï ʤʘʪʨʠʮʷ ʢʝʨʫʚʘʥʥʷ ʦʙʨʦʙʽʪʢʦʤ ˇʨʫʥʪʫ; 

ɺ ï ʤʘʪʨʠʮʷ ʟʘʚʜʘʥʥʷ ʟʛʽʜʥʦ ɸʊɽʂ; 

ʅ ï ʤʘʪʨʠʮʷ ʟʦʚʥʽʰʥʽʭ ʫʤʦʚ; 

ὼ rȟὑ  ï ʚʝʢʪʦʨ ʩʪʘʥʫ ʩʠʩʪʝʤʠ; 

ό Ὗ ï ʚʝʢʪʦʨ ʩʪʘʥʫ ʢʝʨʫʶʯʠʭ ʜʽʡ; 

g ὡȟὪ ï ʚʝʢʪʦʨ ʩʪʘʥʫ ʟʦʚʥʽʰʥʽʭ ʬʘʢʪʦʨʽʚ. 

ɺ ʢʦʤʧʘʢʪʥʽʡ ʬʦʨʤʽ ʟʘʧʠʩʫ ʧʽʩʣʷ ʧʝʨʝʪʚʦʨʝʥʴ ʩʪʨʫʢʪʫʨʥʫ ʩʭʝʤʫ 

(ʈʠʩʫʥʦʢ 1, ʘ) ʪʘ ʩʪʨʫʢʪʫʨʥʫ ʤʘʪʨʠʮʶ (ʈʠʩʫʥʦʢ 1, ʙ) ʤʦʞʥʘ ʚʠʨʘʟʠʪʠ ʫ 

ʚʠʛʣʷʜʽ ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ[7]:  

ὥ Öὢ̃ ̖̉ὥ Öe ὥ ÖὟ g 
ὥ Öὢ̃ ̖̉ὥ Öe ὢ̃ ̖

ὥ Öe ὥ ÖὟ π
     (2) 

ʜʝ ʘi,j ï ʧʝʨʝʜʘʪʦʯʥʘ ʬʫʥʢʮʽʷ ʘʣʛʝʙʨʘʾʯʥʠʭ ʟʚôʷʟʢʽʚ ʢʝʨʫʶʯʠʭ ʜʽʡ; 

ʇʝʨʰʝ ʨʽʚʥʷʥʥʷ ʚ ʩʠʩʪʝʤʽ ʦʧʠʩʫʻ ʦʙôʻʢʪ ʨʝʛʫʣʶʚʘʥʥʷ (ʘʛʨʦʬʽʟʠʯʥʠʡ 

ʩʪʘʥ ˇʨʫʥʪʫ), ʜʨʫʛʝ ï ʢʝʨʫʶʯʫ ʩʠʩʪʝʤʫ (ʉʋ), ʪʨʝʪʻ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʨʝʛʫʣʷʪʦʨ 

(ʨʦʙʦʯʠʡ ʦʨʛʘʥ).  

ʇʨʝʜʩʪʘʚʣʝʥʥʷ ʩʠʩʪʝʤʠ ʫ ʚʠʛʣʷʜʽ ʤʘʪʨʠʯʥʠʭ ʨʽʚʥʷʥʴ ʚʠʟʥʘʯʘʻ 

ʧʝʨʝʜʫʤʦʚʠ  ʧʦʜʘʣʴʰʦʛʦ ʦʧʠʩʫ ʣʽʥʽʡʥʠʭ ʘʣʛʝʙʨʘʾʯʥʠʭ ʟʚôʷʟʢʽʚ ʢʝʨʫʶʯʠʭ ʜʽʡ 

ʧʦʪʦʢʦʚʦʛʦ ɻɸʋ ʦʙʨʦʙʽʪʢʦʤ ˇʨʫʥʪʫ. 

ɺʠʩʥʦʚʢʠ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʨʦʟʨʦʙʣʝʥʦ 

ʛʽʧʦʪʝʟʫ, ʩʪʨʫʢʪʫʨʥʫ ʩʭʝʤʫ ʪʘ ʦʙˇʨʫʥʪʦʚʘʥʦ ʫʟʘʛʘʣʴʥʝʥʫ ʤʘʪʨʠʯʥʫ ʬʦʨʤʫ 

ʟʘʧʠʩʫ ʨʽʚʥʷʥʴ ʜʣʷ ʧʦʪʦʢʦʚʦʛʦ ɻɸʋ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʟʘʣʝʞʥʦ ʚʽʜ ʚʧʣʠʚʫ 

ʚʭʽʜʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ɸʊɽʂ ʪʘ ʟʦʚʥʽʰʥʽʭ ʬʘʢʪʦʨʽʚ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. ɹʘʨʘʥʦʚ ɻ., ʂʨʘʚʯʫʢ ɺ., ʃʶʙʯʝʥʢʦ ʉ., ʂʦʟʝʣʢʦʚ ʉ. ɻʘʨʘʥʪʦʚʘʥʦ 
ʘʜʘʧʪʠʚʥʝ ʫʧʨʘʚʣʽʥʥʷ ʘʛʨʦʚʠʨʦʙʥʠʮʪʚʦʤ ʧʨʦʜʫʢʮʽʾ ʨʦʩʣʠʥʥʠʮʪʚʘ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʘʥʠʭ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ ɿʝʤʣʽ. ʊʝʭʥʽʢʦ-

ʪʝʭʥʦʣʦʛʽʯʥʽ ʘʩʧʝʢʪʠ ʨʦʟʚʠʪʢʫ ʪʘ ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʦʚʦʾ ʪʝʭʥʽʢʠ ʽ ʪʝʭʥʦʣʦʛʽʡ 

ʜʣʷ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʋʢʨʘʾʥʠ: ɿʙ. ʥʘʫʢ. ʧʨʘʮʴ ʋʢʨʅɼɯʇɺʊ ʽʤ. ʃ. 

ʇʦʛʦʨʽʣʦʛʦ. ɼʦʩʣʽʜʥʠʮʴʢʝ. 2008. ï ɺʠʧ. 12(26). ʉ252-254. 

2. ɼʉʊʋ 4362:2004. ʗʢʽʩʪʴ ˇʨʫʥʪʫ. ʇʦʢʘʟʥʠʢʠ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʽʚ. 
[ʏʠʥʥʠʡ ʚʽʜ 2006-01-01] ʂʠʾʚ: çɼʝʨʞʩʧʦʞʠʚʩʪʘʥʜʘʨʪ ʋʢʨʘʾʥʠè. 2005. 17 ʩ.  

3. ʂʨʘʚʯʫʢ ɺ. ʂʦʥʮʝʧʮʽʷ ʛʘʨʘʥʪʦʚʘʥʦ-ʘʜʘʧʪʦʚʘʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ 

ʨʦʙʦʯʠʤʠ ʧʨʦʮʝʩʘʤʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʘʛʨʝʛʘʪʽʚ ʪʘ ʤʘʰʠʥ. 
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ʇʝʨʩʧʝʢʪʠʚʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʪʦʯʥʦʛʦ ʟʝʤʣʝʨʦʙ-ʩʪʚʘ: ʄʘʪʝʨ. 2-ʾ 
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4. ʂʨʘʚʯʫʢ ɺ. ʉʽʥʯʝʥʢʦ ɺ. ɯʚʘʥʶʪʘ ʄ. ʐʫʩʪʽʢ ʃ. ʇʦʪʦʢʦʚʝ ʚʠʟʥʘʯʝʥʥʷ 
ʱʽʣʴʥʦʩʪʽ ˇʨʫʥʪʫ: ʩʪʘʥ ʽ ʧʨʦʛʥʦʟ ʜʦʩʣʽʜʞʝʥʴ. çʊʝʭʥʽʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ ʘʩʧʝʢʪʠ 

ʨʦʟʚʠʪʢʫ ʪʘ ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʦʚʦʾ ʪʝʭʥʽʢʠ ʽ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʩʽʣʴʩʴʢʦʛʦ 
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ɸʅɸʃɯɿ ʊɽʍʅʆʃʆɻɯʁ ɺʀʈʆʑʋɺʅʅʗ ʂʋʂʋʈʋɼɿʀ ʅɸ ɿɽʈʅʆ 

 

ʇʠʣʠʧʝʥʢʦ ɯ. ɯ., ʂʘʣʥʘʛʫʟ ʆ. ʄ., ʉʝʤʝʨʥʷ ʆ. ɺ. 

ʉʫʤʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ  

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʂʫʢʫʨʫʜʟʘ ʜʣʷ ʋʢʨʘʾʥʠ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ ʙʫʣʘ ʽ 

ʟʘʣʠʰʘʻʪʴʩʷ ʩʪʨʘʪʝʛʽʯʥʦʶ ʢʫʣʴʪʫʨʦʶ, ʷʢʫ ʚʠʨʦʱʫʶʪʴ ʧʨʘʢʪʠʯʥʦ ʫ ʚʩʽʭ 

ʨʝʛʽʦʥʘʭ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʪʘ ʨʦʟʤʽʨʽʚ ʛʦʩʧʦʜʘʨʩʪʚ. ɯʥʢʦʣʠ 

ʚʚʘʞʘʶʪʴ, ʱʦ ʢʫʢʫʨʫʜʟʘ ʜʦʩʠʪʴ ʧʨʦʩʪʘ ʫ ʚʠʨʦʱʫʚʘʥʥʽ ʪʘ ʥʝʚʠʙʘʛʣʠʚʘ, ʘʣʝ 

ʥʘʩʧʨʘʚʜʽ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʚʠʩʦʢʠʭ ʽ ʩʪʘʣʠʭ ʚʨʦʞʘʾʚ ʧʦʪʨʽʙʥʦ ʚʤʽʪʠ ʾʾ 

ʚʠʨʦʱʫʚʘʪʠ ʽ ʧʦʩʪʽʡʥʦ ʚʜʦʩʢʦʥʘʣʶʚʘʪʠ ʮʝʡ ʧʨʦʮʝʩ. ʆʩʥʦʚʥʠʡ ʦʙʨʦʙʽʪʦʢ 

ˇʨʫʥʪʫ ʧʽʜ ʢʫʢʫʨʫʜʟʫ ʢʨʘʱʝ ʧʨʦʚʦʜʠʪʠ ʦʜʨʘʟʫ ʧʽʩʣʷ ʟʙʠʨʘʥʥʷ ʧʦʧʝʨʝʜʥʠʢʘ. 

ʋ ʙʫʜʴ-ʷʢʦʤʫ ʨʘʟʽ, ʯʠʤ ʨʘʥʽʰʝ ʧʨʦʚʝʜʝʥʦ ʦʩʥʦʚʥʠʡ ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ, ʪʠʤ 

ʢʨʘʱʝ [1]. ʋ ʩʚʽʪʦʚʦʤʫ ʟʝʨʥʦʚʦʤʫ ʧʦʨʪʬʦʣʽʦ ʢʫʢʫʨʫʜʟʘ ʧʦʩʽʜʘʻ ʦʜʥʫ ʟ 

ʣʽʜʠʨʫʶʯʠʭ ʩʭʦʜʠʥʦʢ. ɺʘʨʪʦ ʥʘʛʦʣʦʩʠʪʠ, ʱʦ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ 

ʫʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʦʚʦʾ, ʧʦʨʽʚʥʶʶʯʠ ʟ ʽʥʰʠʤʠ ʢʫʣʴʪʫʨʘʤʠ, ʚ ʋʢʨʘʾʥʽ ʜʦʩʷʛʣʘ 

ʥʘʡʚʠʱʦʛʦ ʟʥʘʯʝʥʥʷ. ʂʫʢʫʨʫʜʟʘ ʤʘʻ ʧʽʜʚʠʱʝʥʽ ʚʠʤʦʛʠ ʜʦ ʚʦʣʦʛʠ, ʪʝʧʣʘ, 

ʩʚʽʪʣʘ, ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʪʘ ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɰʾ 

ʛʽʙʨʠʜʠ ʟʥʘʯʥʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ ʚʝʛʝʪʘʮʽʡʥʠʤ ʧʝʨʽʦʜʦʤ, ʪʦʤʫ ʡ ʤʘʶʪʴ ʨʽʟʥʽ 

ʚʠʤʦʛʠ ʜʦ ʜʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. ʆʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ ʻ ʦʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʪʘ 

ʚʠʪʨʘʪʥʠʭ ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʢʫʢʫʨʫʜʟʠ. ɿʘ ʡʦʛʦ ʜʦʧʦʤʦʛʦʶ 

ʨʝʛʫʣʶʻʪʴʩʷ ʚʦʜʥʠʡ, ʪʝʤʧʝʨʘʪʫʨʥʠʡ, ʧʦʞʠʚʥʠʡ, ʧʦʚʽʪʨʷʥʠʡ ʨʝʞʠʤʠ ʪʘ 

ʚʦʣʦʛʦʻʤʥʽʩʪʴ, ʱʦ ʥʘʙʫʚʘʻ ʚʘʞʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʚ ʧʦʩʫʰʣʠʚʠʭ ʫʤʦʚʘʭ. 

ʆʩʥʦʚʥʦʶ ʧʦʤʠʣʢʦʶ ʚʠʨʦʱʫʚʘʥʥʷ ʢʫʢʫʨʫʜʟʠ ʥʘ ʟʝʨʥʦ ʤʦʞʝ ʙʫʪʠ 

ʫʪʚʦʨʝʥʥʷ ʜʫʞʝ ʤʽʣʢʦʾ, ʚʦʣʦʛʦʾ ʯʠ ʪʚʝʨʜʦʾ ʧʦʚʝʨʭʥʽ, ʘ ʪʘʢʦʞ ʥʝʩʪʘʯʘ ʧʫʭʢʦʛʦ 
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ʰʘʨʫ ʥʘ ʜʝʩʷʪʠʩʘʥʪʠʤʝʪʨʦʚʦʤʫ ʨʽʚʥʽ. ʂʦʣʠ ʦʙʨʦʙʣʷʶʪʴ ʪʽʣʴʢʠ ʧʦʚʝʨʭʥʝʚʦ, 

ʨʦʩʣʠʥʠ ʛʣʠʙʦʢʦ ʥʝ ʫʢʦʨʽʥʶʶʪʴʩʷ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʤʝʥʰʠʡ ʨʦʟʚʠʪʦʢ 

ʛʦʣʦʚʥʦʛʦ ʢʦʨʝʥʷ [2]. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʚ ʋʢʨʘʾʥʽ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʢʽʣʴʢʘ 

ʩʠʩʪʝʤ ʧʽʜʛʦʪʦʚʢʠ ˇʨʫʥʪʫ. ɺʩʽ ʮʽ ʩʠʩʪʝʤʠ ʧʽʜʛʦʪʦʚʢʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ 

ʪʝʭʥʦʣʦʛʽʷʭ ʚʠʨʦʱʫʚʘʥʥʷ ʢʫʢʫʨʫʜʟʠ. 1. ʊʨʘʜʠʮʽʡʥʘ ʥʘ ʦʩʥʦʚʽ ʦʨʘʥʢʠ. ʎʷ 

ʩʠʩʪʝʤʘ ʧʝʨʝʜʙʘʯʘʻ ʥʘʩʪʫʧʥʽ ʟʘʭʦʜʠ: ʇʨʦʚʦʢʘʮʽʷ ʧʨʦʨʦʩʪʘʥʥʷ ʥʘʩʽʥʥʷ 

ʙʫʨôʷʥʽʚ ʪʘ ʧʘʜʘʣʠʮʽ, ʨʫʡʥʫʚʘʥʥʷ ˇʨʫʥʪʦʚʠʭ ʢʘʧʽʣʷʨʽʚ ʪʘ ʧʽʜʨʽʟʘʥʥʷ 

ʙʫʨôʷʥʽʚ. ʈʦʟʧʫʰʫʚʘʥʥʷ ˇʨʫʥʪʫ ʥʘ ʛʣʠʙʠʥʫ 20-32 ʩʤ ʟ ʧʦʚʥʠʤ ʦʙʝʨʪʘʥʥʷʤ 

ʩʢʠʙʠ. ʇʦʚʥʝ ʟʘʨʦʙʣʷʥʥʷ ʨʦʩʣʠʥʥʠʭ ʨʝʰʪʦʢ ʥʘ ʛʣʠʙʠʥʫ 8-12 ʩʤ. ʇʽʜʛʦʪʦʚʢʘ 

ʨʽʚʥʦʤʽʨʥʦʛʦ ʟʘ ʛʣʠʙʠʥʦʶ ʥʘʩʽʥʥʻʚʦʛʦ ʣʦʞʘ ʪʘ ʜʨʽʙʥʦʛʨʫʜʢʫʚʘʪʦʾ ʩʪʨʫʢʪʫʨʠ 

ʧʦʩʽʚʥʦʛʦ ʰʘʨʫ ˇʨʫʥʪʫ. 2. ʂʦʥʩʝʨʚʫʶʯʘ ʥʘ ʦʩʥʦʚʽ ʛʣʠʙʦʢʦʛʦ ʨʠʭʣʝʥʥʷ 

ˇʨʫʥʪʫ. ʎʷ ʩʠʩʪʝʤʘ ʧʝʨʝʜʙʘʯʘʻ ʥʘʩʪʫʧʥʽ ʟʘʭʦʜʠ: ʄʫʣʴʯʫʚʘʥʥʷ ʧʦʚʝʨʭʥʽ 

ˇʨʫʥʪʫ ʧʦʜʨʽʙʥʝʥʠʤʠ ʨʦʩʣʠʥʥʠʤʠ ʨʝʰʪʢʘʤʠ. ʈʠʭʣʝʥʥʷ ʚʝʨʭʥʴʦʛʦ ʰʘʨʫ ʟ 

ʧʝʨʝʤʽʰʫʚʘʥʥʷʤ ʨʦʩʣʠʥʥʠʭ ʨʝʰʪʦʢ ʪʘ ʙʝʟʧʦʣʠʮʝʚʠʤ ʦʩʥʦʚʥʠʤ ʦʙʨʦʙʽʪʢʦʤ 

ʥʘ ʛʣʠʙʠʥʫ 25-40 ʩʤ. ɿʙʝʨʝʞʝʥʥʷ ʜʦ 50% ʨʦʩʣʠʥʥʠʭ ʨʝʰʪʦʢ ʥʘ ʧʦʚʝʨʭʥʽ 

ˇʨʫʥʪʫ. ʇʦʚʥʝ ʧʽʜʨʽʟʘʥʥʷ ʙʫʨôʷʥʽʚ. 3. ʄʫʣʴʯʫʶʯʘ ʥʘ ʙʘʟʽ ʜʨʽʙʥʦʛʦ ʨʠʭʣʝʥʥʷ. 

ʎʷ ʩʠʩʪʝʤʘ ʧʝʨʝʜʙʘʯʘʻ ʥʘʩʪʫʧʥʽ ʟʘʭʦʜʠ: ʄʫʣʴʯʫʚʘʥʥʷ ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʫ 

ʧʦʜʨʽʙʥʝʥʠʤʠ ʨʦʩʣʠʥʥʠʤʠ ʨʝʰʪʢʘʤʠ. ʈʠʭʣʝʥʥʷ ʚʝʨʭʥʴʦʛʦ ʰʘʨʫ ʟ 

ʧʝʨʝʤʽʰʫʚʘʥʥʷʤ ʨʦʩʣʠʥʥʠʭ ʨʝʰʪʦʢ, ʥʘ ʛʣʠʙʠʥʫ ʜʦ 10 ʩʤ. ɿʙʝʨʝʞʝʥʥʷ ʥʝ 

ʤʝʥʰʝ 30% ʨʦʩʣʠʥʥʠʭ ʨʝʰʪʦʢ ʥʘ ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʫ. ʇʦʚʥʝ ʧʽʜʨʽʟʘʥʥʷ 

ʙʫʨôʷʥʽʚ. 4. ɿ ʝʣʝʤʝʥʪʘʤʠ mini-till ʥʘ ʙʘʟʽ ʧʦʚʝʨʭʥʝʚʦʛʦ ʨʠʭʣʝʥʥʷ ʥʘ ʛʣʠʙʠʥʫ 

ʟʘʛʦʨʪʘʥʥʷ ʥʘʩʽʥʥʷ. ʎʷ ʩʠʩʪʝʤʘ ʧʝʨʝʜʙʘʯʘʻ: ʄʫʣʴʯʫʚʘʥʥʷ ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʫ 

ʧʦʜʨʽʙʥʝʥʠʤʠ ʨʦʩʣʠʥʥʠʤʠ ʨʝʰʪʢʘʤʠ. ʄʘʢʩʠʤʘʣʴʥʝ ʟʙʝʨʝʞʝʥʥʷ ʨʦʩʣʠʥʥʠʭ 

ʨʝʰʪʦʢ ʥʘ ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʫ. ʍʽʤʽʯʥʝ ʧʨʦʧʦʣʶʚʘʥʥʷ ʙʫʨôʷʥʽʚ. ʇʦʚʝʨʭʥʝʚʠʡ 

ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ ʥʘ ʛʣʠʙʠʥʫ ʟʘʛʦʨʪʘʥʥʷ ʥʘʩʽʥʥʷ [3].  

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ. ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ ʩʠʩʪʝʤʠ ʯʠ ʩʧʦʩʦʙʫ 

ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʧʽʜ ʢʫʢʫʨʫʜʟʫ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʪʠʧ ˇʨʫʥʪʫ, ʧʦʛʦʜʥʦ-

ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ, ʨʝʣʴʻʬ ʤʽʩʮʝʚʦʩʪʽ, ʧʦʧʝʨʝʜʥʠʢʠ ʪʘ ʩʪʫʧʽʥʴ 

ʟʘʙʫʨôʷʥʝʥʦʩʪʽ ʧʦʣʷ. ʆʢʨʽʤ ʮʴʦʛʦ, ʢʫʢʫʨʫʜʟʘ, ʷʢ ʚʽʜʦʤʦ, ʤʘʻ ʨʦʟʚʠʥʝʥʫ 

ʢʦʨʝʥʝʚʫ ʩʠʩʪʝʤʫ, ʱʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʨʽʚʥʦʤʽʨʥʦ ʫ ʚʩʽʭ ʥʘʧʨʷʤʢʘʭ ʽ 

ʣʦʢʘʣʽʟʫʻʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʫ ʰʘʨʽ ˇʨʫʥʪʫ 30ï60 ʩʤ, ʪʦʤʫ ʧʦʪʨʝʙʫʻ ʟʘ 

ʤʦʞʣʠʚʦʩʪʽ ʛʣʠʙʦʢʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ. 

ɺ ʉʪʝʧʫ ʽ ʚ ʨʘʡʦʥʘʭ ʥʝʩʪʽʡʢʦʛʦ ʪʘ ʥʝʜʦʩʪʘʪʥʴʦʛʦ ʟʚʦʣʦʞʝʥʥʷ 

ʃʽʩʦʩʪʝʧʫ ʛʦʣʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʦʩʥʦʚʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ʻ ʩʪʚʦʨʝʥʥʷ ʫʤʦʚ ʜʣʷ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʥʘʢʦʧʠʯʝʥʥʷ ʽ ʟʙʝʨʝʞʝʥʥʷ ʚʦʣʦʛʠ ʚ ˇʨʫʥʪʽ ʪʘ ʟʥʠʱʝʥʥʷ 

ʙʫʨôʷʥʽʚ. ʋ ʮʠʭ ʟʦʥʘʭ ʢʫʢʫʨʫʜʟʫ ʥʘ ʟʝʨʥʦ ʨʦʟʤʽʱʫʶʪʴ ʥʘʩʘʤʧʝʨʝʜ ʧʽʩʣʷ 

ʦʟʠʤʠʭ ʧʦ ʯʠʩʪʠʭ ʽ ʟʘʡʥʷʪʠʭ ʧʘʨʘʭ, ʟʝʨʥʦʙʦʙʦʚʠʭ, ʘ ʪʘʢʦʞ ʧʽʩʣʷ ʧʨʦʩʘʧʥʠʭ 

ʢʫʣʴʪʫʨ. ʉʪʨʦʢʠ ʽ ʪʝʭʥʦʣʦʛʽʷ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʘʢʦʞ ʯʘʩʦʤ 

ʟʙʠʨʘʥʥʷ ʧʦʧʝʨʝʜʥʠʢʘ [4] ʆʩʥʦʚʥʠʡ ʦʙʨʦʙʽʪʦʢ ʛʨʫʥʪʫ ʟʘʡʤʘʻ ʦʩʦʙʣʠʚʝ 

ʤʽʩʮʝ ʫ ʙʦʨʦʪʴʙʽ ʟ ʙʘʛʘʪʦʨʽʯʥʠʤʠ ʙʫʨôʷʥʘʤʠ. ʈʝʪʝʣʴʥʝ ʜʚʦʭ-ʪʨʴʦʭʨʘʟʦʚʝ 

ʨʽʟʥʦʛʣʫʙʠʥʥʝ ʜʠʩʢʫʚʘʥʥʷ ʽ ʣʝʤʽʰʥʝ ʣʫʱʝʥʥʷ, ʚʠʩʦʢʦʷʢʽʩʥʘ ʦʨʘʥʢʘ, ʘ ʪʘʢʦʞ 

ʩʚʦʻʯʘʩʥʘ ʧʨʝʜʧʦʩʽʚʥʘ ʢʫʣʴʪʠʚʘʮʽʷ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʥʠʱʝʥʥʷ ʢʦʨʽʥʥʠʭ 

ʙʫʨôʷʥʽʚ ʜʦ 70% ʽ ʜʦ 40% - ʦʜʥʦʨʽʯʥʠʭ. 



"ȽɟɣɌɝəɱ ɛɜɚɍɗɑɘɔ ɓɑɘɗɑɜɚɍɝɨɖɚɲ ɘɑɡɌəɱɖɔ" (16ð18 ɒɚɎɞəɫ 2022 ɜɚɖɟ) 
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ʇʽʩʣʷ ʢʫʢʫʨʫʜʟʠ ʘʙʦ ʽʥʰʠʭ ʚʠʩʦʢʦʩʪʝʙʣʦʚʠʭ ʢʫʣʴʪʫʨ ʚʘʞʢʠʤʠ 

ʜʠʩʢʦʚʠʤʠ ʙʦʨʦʥʘʤʠ ʘʙʦ ʜʠʩʢʦʚʠʤʠ ʣʫʱʠʣʴʥʠʢʘʤʠ ʫ ʜʚʦʭ ʥʘʧʨʷʤʢʘʭ 

ʧʦʜʨʽʙʥʶʶʪʴ ʩʪʝʙʣʦʚʽ ʪʘ ʢʦʨʝʥʝʚʽ ʟʘʣʠʰʢʠ, ʧʽʩʣʷ ʯʦʛʦ ʦʙʨʦʙʣʷʶʪʴ ʛʨʫʥʪ 

ʧʣʫʛʘʤʠ ʟ ʧʨʝʜʧʣʫʞʥʠʢʘʤʠ.  

ɺʝʩʥʷʥʝ ʚʠʨʽʚʥʶʚʘʥʥʷ ʛʨʫʥʪʫ ʧʨʦʚʦʜʷʪʴ ʚʠʨʽʚʥʶʚʘʯʝʤ 

(ʧʣʘʥʫʚʘʣʴʥʠʢʦʤ) ʧʨʦʪʷʛʦʤ ʦʜʥʦʛ-ʜʚʦʭ ʜʥʽʚ ʧʽʩʣʷ ʥʘʩʪʘʥʥʷ ʬʽʟʠʯʥʦʾ 

ʩʪʠʛʣʦʩʪʽ ʛʨʫʥʪʫ. ʗʢʱʦ ʛʨʫʥʪ ʩʣʘʙʦʩʪʨʫʢʪʫʨʥʠʡ(ʟʘʧʣʠʚʘʶʯʠʡ), ʪʦ ʚ ʪʘʢʠʭ 

ʚʠʧʘʜʢʘʭ ʜʣʷ ʷʢʽʩʥʦʛʦ ʚʠʨʽʚʥʶʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʘʞʢʽ ʙʦʨʦʥʠ ʪʠʧʫ 

ɹɿʊʉ-1,0. 

ʇʨʝʜʧʦʩʽʚʥʫ ʦʙʨʦʙʢʫ ʚʠʢʦʥʫʶʪʴ ʢʦʤʙʽʥʦʚʘʥʠʤʠ ʛʨʫʥʪʦʦʙʨʦʙʥʠʤʠ 

ʟʥʘʨʷʜʜʷʤʠ ʥʘ ʛʣʫʙʠʥʫ ʟʘʛʦʨʪʘʥʥʷ ʥʘʩʽʥʥʷ.  

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʴ. ɺʦʩʢʦʥʘʣʝʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ 

ʦʙʨʦʙʽʪʢʫ ʛʨʫʥʪʫ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʢʫʢʫʨʫʜʟʠ ʥʘ ʟʝʨʥʦ.  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ʇʦ-ʧʝʨʰʝ ʚʩʽ ʚʠʜʠ ʦʙʨʦʙʽʪʢʫ ʛʨʫʥʪʫ ʻ ʟʘʪʨʘʪʥʽ 

ʩʪʦʩʦʚʥʦ ʧʘʣʠʚʘ, ʪʘ ʟʥʦʰʫʚʘʥʥʷ ʜʝʪʘʣʝʡ. ɿʘ ʮʽ ʧʦʢʘʟʥʠʢʠ ʚʽʜʧʦʚʽʜʘʻ 

ʩʪʨʫʢʪʫʨʘ ʛʨʫʥʪʫ ʪʘ ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ, ʘ  ʪʘʢʦʞ ʧʦʧʝʨʝʜʥʠʢ. 

ʇʦ-ʜʨʫʛʝ ʜʣʷ ʨʽʟʥʦʾ ʢʣʽʤʘʪʠʯʥʦʾ ʟʦʥʠ ʪʘ ʨʽʟʥʠʭ ʚʠʜʽʚ ʛʨʫʥʪʫ 

ʪʝʭʥʦʣʦʛʽʷ ʦʙʨʦʙʽʪʢʫ ʛʨʫʥʪʫ ʪʘ ʟʥʘʨʷʜʜʷ ʤʘʻ ʚʽʜʨʽʟʥʷʪʠʩʷ ʟʘ ʜʣʷ ʷʢʦʩʪʽ ʪʘ 

ʝʢʦʥʦʤʽʯʥʦʩʪʽ ʧʨʦʮʝʩʽʚ. ʇʽʩʣʷ ʧʨʦʭʦʜʫ ʟʙʠʨʘʥʥʷ ʧʦʧʝʨʝʜʥʠʢʘ ʨʦʙʠʤʦ 

ʣʫʱʝʥʥʷ ʩʪʝʨʥʽ ʪʘ ʷʢʱʦ ʥʝʦʙʭʽʜʥʦ ʛʣʠʙʦʢʝ ʨʦʟʧʫʰʝʥʥʷ (ʘʙʦ ʦʨʘʥʢʘ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʘ ʩʪʨʫʢʪʫʨʠ ʛʨʫʥʪʫ). 

ɺʠʩʥʦʚʢʠ. ʂʫʢʫʨʫʜʟʘ ï ʢʫʣʴʪʫʨʘ ʚʠʩʦʢʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ 

ʨʽʟʥʦʩʪʦʨʦʥʴʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ. ʆʩʥʦʚʥʘ ʩʪʫʢʪʫʨʥʘ ʨʝʯʦʚʠʥʘ ʮʽʻʾ ʢʫʣʴʪʫʨʠ ï 

ʢʨʦʭʤʘʣʴ. ɿ ʟʝʨʥʘ ʢʫʢʫʨʫʜʟʠ ʦʪʨʠʤʫʶʪʴ ʙʦʨʦʰʥʦ, ʢʨʫʧʫ, ʧʣʘʩʪʽʚʮʽ, 

ʢʦʥʩʝʨʚʠ, ʢʨʦʭʤʘʣʴ, ʩʧʠʨʪ ʪʘ ʙʘʛʘʪʦ ʽʥʰʠʭ ʢʦʨʠʩʥʠʭ ʨʝʯʦʚʠʥ. ʇʨʦʪʝ ʮʷ 

ʢʫʣʴʪʫʨʘ ʤʘʻ ʩʚʦʾ ʚʠʤʦʛʠ ʜʦ ʬʘʢʪʦʨʽʚ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʄʽʥʽʤʘʣʴʥʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʦʨʦʩʪʘʥʥʷ ʥʘʩʽʥʥʷ ï 8-10ęʉ ʧʨʦʪʝ ʧʨʠ ʪʘʢʽʡ ʪʝʤʧʝʨʘʪʫʨʽ 

ʥʘʩʽʥʥʷ ʧʨʦʨʦʩʪʘʻ ʧʦʚʽʣʴʥʦ. ʂʫʢʫʨʫʜʟʘ ʝʢʦʥʦʤʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʚʦʣʦʛʫ, 

ʪʨʘʥʩʧʽʨʘʮʽʡʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʩʪʘʥʦʚʠʪʴ 230-250. ʇʨʦʪʝ ʥʘ ʦʜʠʥʠʮʶ ʧʣʦʱʽ 

ʢʫʢʫʨʫʜʟʘ ʯʝʨʝʟ ʙʽʣʴʰ ʚʠʩʦʢʠʭ ʚʨʦʞʘʾʚ ʩʧʦʞʠʚʘʻ ʙʽʣʴʰʝ ʚʦʣʦʛʠ, ʥʽʞ ʽʥʰʽ 

ʟʝʨʥʦʚʽ ʢʫʣʴʪʫʨʠ.  

ʆʪʞʝ ʢʫʨʫʨʫʜʟʘ ï ʢʫʣʴʪʫʨʘ ʷʢʘ ʤʘʻ ʙʝʟʣʽʯ ʚʠʤʦʛ ʜʦ ʨʽʟʥʠʭ ʬʘʢʪʦʨʽʚ, 

ʘʣʝ ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʮʝ ʟʘʡʤʘʻ ʦʜʥʝ ʟ ʧʝʨʝʜʦʚʠʭ ʤʽʩʮʴ ʫ ʩʚʽʪʽ.   

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. ɹʘʩʘʥʝʮʴ ʆ. ɺʠʨʦʱʫʚʘʥʥʷ ʢʫʢʫʨʫʜʟʠ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] 

ɻʦʣʦʚʥʠʡ ʩʘʡʪ ʘʛʨʦʥʦʤʘ. SuperAgronom.com. 2020. ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ 

ʨʝʩʫʨʩʫ: https://superagronom.com/articles/367-viroschuvannya-kukurudzi-

povna-tehnologiya.  

2. ʊʝʭʥʦʣʦʛʽʷ ʚʠʨʦʱʫʚʘʥʥʷ ʢʫʢʫʨʫʜʟʠ ʥʘ ʟʝʨʥʦ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. 

ɹʽʟʦʥ-ʊʝʭ. ʉʪʘʪʪʽ. ʇʦʨʘʜʠ ʩʽʣʴʛʦʩʧʚʠʨʦʙʥʠʢʘʤ. 2020. ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ 

ʨʝʩʫʨʩʫ: https://bizontech.ua/blog/tekhnologiya-viroshchuvannya-kukuruzi-na-

zerno. 
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ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: https://superagronom.com/articles/392-obrobitok-

gruntu-pid-kukurudzu-poradi-fahivtsya.  
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ɼʆʉʃɯɼɾɽʅʅʅʗ ʈʋʍʋ ʂʈʀɺʆʃɯʅɯʁʅʆɻʆ ʈʋʍʋ ʄɸʐʀʅʅʆ-

ʊʈɸʂʊʆʈʅʆɻʆ ɸɻʈɽɻɸʊʋ 

 

ʂʘʣʥʘʛʫʟ ʆ. ʄ., ʉʝʤʝʨʥʷ ʆ. ɺ., ʉʽʨʝʥʢʦ ʖ.ɺ. 

ʉʫʤʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʊʨʘʢʪʦʨʠ ʧʨʠ ʚʠʢʦʥʘʥʥʽ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʨʦʙʽʪ ʨʫʭʘʶʪʴʩʷ ʧʦ ʧʨʷʤʦʣʽʥʽʡʥʽʡ 

ʘʙʦ ʢʨʠʚʦʣʽʥʽʡʥʽʡ ʪʨʘʻʢʪʦʨʽʾ, ʢʨʠʚʠʟʥʘ ʷʢʦʾ ʙʝʟʧʝʨʝʨʚʥʦ ʟʤʽʥʶʻʪʴʩʷ. 

ʄʘʰʠʥʦ-ʪʨʘʢʪʦʨʥʠʡ ʘʛʨʝʛʘʪ (ʄʊɸ) ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʧʨʦʭʦʜʠʪʴ ʰʣʷʭ 

ʜʦʚʞʠʥʦʶ ʙʘʛʘʪʦ ʜʝʩʷʪʢʽʚ ʢʽʣʦʤʝʪʨʽʚ. ʎʝʡ ʰʣʷʭ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʨʦʙʦʯʠʭ 

ʮʠʢʣʽʚ, ʷʢʽ ʯʘʩʪʦ ʤʘʶʪʴ ʢʨʠʚʦʣʽʥʽʡʥʠʡ ʭʘʨʘʢʪʝʨ, ʽ ʭʦʣʦʩʪʠʭ ʧʦʚʦʨʦʪʽʚ. 

ɺʘʞʣʠʚʦ, ʱʦʙ ʭʦʣʦʩʪʠʡ ʰʣʷʭ ʘʛʨʝʛʘʪʫ ʙʫʚ ʷʢʦʤʦʛʘ ʤʝʥʰʠʤ ʽ ʝʢʦʥʦʤʽʯʥʠʤ. 

ʅʝʚʽʨʥʦ ʚʠʢʦʥʘʥʽ ʧʦʚʦʨʦʪʠ ʟʙʽʣʴʰʫʶʪʴ ʰʠʨʠʥʫ ʧʦʚʦʨʦʪʥʠʭ ʩʤʫʛ, ʟʥʘʯʥʦ 

ʟʙʽʣʴʰʫʶʯʠ ʭʦʣʦʩʪʠʡ ʭʽʜ ʘʛʨʝʛʘʪʫ ʥʘʚʽʩʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʽ ʪʨʘʢʪʦʨʘ, ʱʦ 

ʥʝʛʘʪʠʚʥʦ ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ ʡʦʛʦ ʝʬʝʢʪʠʚʥʦʩʪʽ. ʗʢ ʩʣʽʜʩʪʚʦ, ʤʘʻʤʦ ʥʝ 

ʚʠʢʦʨʠʩʪʘʥʫ ʟʝʤʝʣʴʥʫ ʧʣʦʱʫ, ʫʱʽʣʴʥʝʥʫ ʽ ʧʦʥʽʚʝʯʝʥʫ ʟʝʤʣʶ. ʌʘʢʪʠʯʥʦ ʮʝ 

ʚʪʨʘʪʠ ʧʣʦʜʶʯʦʾ ʟʝʤʣʽ. ʆʩʥʦʚʥʘ ʟʘʜʘʯʘ ʢʽʥʝʤʘʪʠʢʠ ʽ ʜʠʥʘʤʽʢʠ ʨʫʭʫ ʘʛʨʝʛʘʪʫ 

ʷʢ ʨʘʟ ʽ ʧʦʣʷʛʘʻ ʫ ʚʠʙʦʨʽ ʩʧʦʩʦʙʫ ʨʫʭʫ ʄʊɸ, ʧʨʠ ʷʢʦʤʫ ʙʫʜʫʪʴ ʚʠʢʦʥʫʚʘʪʠʩʷ 

ʪʘʢʽ ʚʠʤʦʛʠ ʷʢ ʚʠʩʦʢʘ ʷʢʽʩʪʴ ʨʦʙʦʪʠ, ʚʠʩʦʢʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʠ ʤʦʞʣʠʚʦ 

ʥʘʡʤʝʥʰʠʭ ʚʠʪʨʘʪʘʭ ʧʘʣʠʚʘ ʪʘ ʽʥʰʠʭ ʨʝʩʫʨʩʽʚ ʥʘ ʦʜʠʥʠʮʶ ʚʠʢʦʥʘʥʦʾ 

ʨʦʙʦʪʠ, ʙʝʟʧʝʯʥʘ ʨʦʙʦʪʘ ʤʝʭʘʥʽʟʘʪʦʨʽʚ, ʥʘʡʤʝʥʰʠʡ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ 

ʦʪʦʯʫʶʯʝ ʩʝʨʝʜʦʚʠʱʝ [1]. ɿʙʽʣʴʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʄʊɸ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʩʫʪʪʻʚʠʭ ʟʤʽʥ ʡʦʛʦ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʷʢʽ ʚ ʩʚʽʡ ʯʘʩ ʚʧʣʠʚʘʶʪʴ 

ʥʘ ʢʝʨʦʚʘʥʽʩʪʴ ʪʘ ʩʪʽʡʢʽʩʪʴ ʧʽʜ ʯʘʩ ʢʨʠʚʦʣʽʥʽʡʥʦʛʦ ʨʫʭʫ ʥʘ ʧʦʚʦʨʦʪʥʠʭ 

ʩʤʫʛʘʭ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ ʱʦ ʰʣʷʭ ʷʢʠʡ ʘʛʨʝʛʘʪ ʧʨʦʭʦʜʠʪʴ ʥʘ 

ʧʦʚʦʨʦʪʥʽʡ ʩʤʫʟʽ ʩʪʘʥʦʚʠʪʴ ʤʘʡʞʝ 12% ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʰʣʷʭʫ. ʑʦ ʚ ʩʚʦʶ 

ʯʝʨʛʫ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʛʨʫʥʪ, ʱʦ ʟʘ ʩʦʙʦʶ ʚʝʜʝ ʜʦ ʟʥʠʞʝʥʥʷ 

ʚʨʦʞʘʡʥʦʩʪʽ, ʫʱʽʣʴʥʝʥʥʶ ˇʨʫʥʪʫ ʪʘ ʽʥʰʠʭ ʥʝʛʘʪʠʚʥʠʭ ʬʘʢʪʦʨʽʚ. 

ʂʨʠʚʦʣʽʥʽʡʥʠʡ ʨʫʭ ʥʘ ʨʦʟʚʦʨʦʪʥʽʡ ʩʤʫʟʽ, ʻ ʥʘʡʙʽʣʴʰ ʩʢʣʘʜʥʠʤ ʝʣʝʤʝʥʪʦʤ 
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ʢʽʥʝʤʘʪʠʢʠ ʘʛʨʝʛʘʪʫ, ʦʩʢʽʣʴʢʠ ʦʢʨʝʤʽ ʡʦʛʦ ʪʦʯʢʠ ʨʫʭʘʶʪʴʩʷ ʟ ʨʽʟʥʦʶ 

ʰʚʠʜʢʽʩʪʶ ʪʘ ʦʧʠʩʫʶʪʴ ʨʽʟʥʽ ʪʨʘʻʢʪʦʨʽʾ. ʂʦʣʽʩʥʠʡ ʄʊɸ ʥʝ ʤʦʞʝ ʤʠʪʪʻʚʦ 

ʧʝʨʝʡʪʠ ʚʽʜ ʧʨʷʤʦʣʽʥʽʡʥʦʛʦ ʨʫʭʫ ʜʦ ʨʫʭʫ ʧʦ ʜʫʟʽ ʢʦʣʘ (ʟʦʢʨʝʤʘ, ʥʝ ʤʦʞʝ 

ʟʜʽʡʩʥʶʚʘʪʠ ʧʦʚʦʨʦʪ ʥʘ ʜʝʬʦʨʤʦʚʘʥʦʤʫ ʛʨʫʥʪʽ ʟ ʤʽʥʽʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʠʤ 

ʨʘʜʽʫʩʦʤ) ʪʘ ʚʽʜ ʨʫʭʫ ʜʫʛʦʶ ʢʦʣʘ ʜʦ ʧʨʷʤʦʣʽʥʽʡʥʦʛʦ ʨʫʭʫ [2]. ɺ ʨʦʙʦʪʽ [3] 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʬʦʨʤʫʣʠ ʜʣʷ ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʤʽʞ ʢʫʪʘʤʠ ʧʦʚʦʨʦʪʽʚ ʧʝʨʝʜʥʽʭ 

ʪʘ ʟʘʜʥʽʭ ʢʝʨʦʚʘʥʠʭ ʢʦʣʽʩ, ʩʝʨʝʜʥʽʤʠ ʢʫʪʘʤʠ ʧʦʚʦʨʦʪʫ ʢʦʣʽʩ ʤʦʩʪʽʚ ʪʨʘʢʪʦʨʘ. 

ʈʦʟʨʘʭʫʥʢʠ ʬʦʨʤʫʣ ʟʜʽʡʩʥʝʥʦ ʨʽʟʥʠʤʠ ʩʧʦʩʦʙʘʤʠ, ʨʦʟʨʘʭʫʥʢʠ ʷʢʠʤʠ ʜʘʶʪʴ 

ʽʜʝʥʪʠʯʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʢʦʨʝʢʪʥʽʩʪʴ 

ʦʪʨʠʤʘʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ. ɺʩʪʘʥʦʚʣʝʥʦ ʚʟʘʻʤʦʟʚ'ʷʟʦʢ ʤʽʞ ʧʦʯʘʪʢʦʚʠʤʠ 

ʚʽʜʦʤʠʤʠ ʢʦʥʩʪʨʫʢʪʠʚʥʠʤʠ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʢʽʥʝʤʘʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʢʨʠʚʦʣʽʥʽʡʥʦʛʦ ʨʫʭʫ ʢʦʣʽʩʥʦʛʦ 

ʪʨʘʢʪʦʨʘ. ɸʥʘʣʽʟʫʶʯʠ ʨʦʙʦʪʫ 4, ʤʦʞʥʘ ʚʽʜʟʥʘʯʠʪʠ ʥʘʩʪʫʧʥʝ: ʧʨʠ 

ʢʨʠʚʦʣʽʥʽʡʥʦʤʫ ʨʫʩʽ ʪʨʘʢʪʦʨʘ ʦʩʥʦʚʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ 

ʧʦʚʦʨʦʪ ʤʘʰʠʥʠ, ʻ ʙʘʟʘ ʪʨʘʢʪʦʨʘ, ʩʝʨʝʜʥʽʡ ʢʫʪ ʧʦʚʦʨʦʪʫ ʢʝʨʦʚʘʥʠʭ ʢʦʣʽʩ ʪʘ 

ʢʫʪʠ ʙʽʯʥʦʛʦ ʫʚʝʜʝʥʥʷ ʧʝʨʝʜʥʴʦʾ ʪʘ ʟʘʜʥʴʦʾ ʦʩʽ. ʇʨʠʯʦʤʫ ʥʝʦʙʭʽʜʥʦ 

ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʟʥʘʯʝʥʥʷ ʢʫʪʽʚ ʙʦʢʦʚʦʛʦ ʚʽʜʚʝʜʝʥʥʷ ʧʝʨʝʜʥʴʦʾ ʪʘ ʟʘʜʥʴʦʾ ʦʩʽ 

ʪʨʘʢʪʦʨʘ ʪʘ ʾʭ ʟʤʽʥʘ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʪʠʤʫʪʴ ʥʘ ʢʽʥʝʤʘʪʠʢʫ ʧʦʚʦʨʦʪʫ ʤʘʰʠʥʠ. 

ʉʘʤʝ ʥʘʷʚʥʽʩʪʴ ʙʽʯʥʦʛʦ ʚʽʜʚʝʜʝʥʥʷ ʻ ʦʩʥʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʟʥʘʯʥʠʭ ʚʽʜʭʠʣʝʥʴ 

ʚʽʜ ʟʘʜʘʥʦʾ ʪʨʘʻʢʪʦʨʽʾ ʨʫʭʫ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʦʛʦ ʘʛʨʝʛʘʪʫ ʥʘ ʧʦʚʦʨʦʪʽ. ɰʭ 

ʚʧʣʠʚ ʧʦʟʥʘʯʘʪʠʤʝʪʴʩʷ ʙʽʣʴʰʦʶ ʤʽʨʦʶ ʚ ʫʤʦʚʘʭ ʨʫʭʫ ʤʘʰʠʥʥʦ-

ʪʨʘʢʪʦʨʥʦʛʦ ʘʛʨʝʛʘʪʫ ʧʦ ʥʝʩʪʘʙʽʣʴʥʠʭ ˇʨʫʥʪʘʭ: ʫ ʨʘʥʥʴʦʚʝʩʥʷʥʠʡ ʧʝʨʽʦʜ, ʫ 

ʧʝʨʽʦʜ ʧʝʨʝʟʚʦʣʦʞʝʥʥʷ ˇʨʫʥʪʫ ʪʦʱʦ. ʂʨʽʤ ʪʦʛʦ, ʙʽʯʥʠʡ ʚʽʜʭʽʜ ʽ ʻ ʪʠʤ ʩʘʤʠʤ 

ʧʘʨʘʤʝʪʨʦʤ, ʷʢʠʡ ʚʽʜʦʙʨʘʞʘʻ ʚʧʣʠʚ ʥʘ ʤʘʰʠʥʫ ʟʦʚʥʽʰʥʽʭ ʩʠʣʦʚʠʭ ʬʘʢʪʦʨʽʚ, 

ʱʦ ʩʫʧʨʦʚʦʜʞʫʶʪʴ ʢʨʠʚʦʣʽʥʽʡʥʠʡ ʨʫʭ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ. ɼʦʩʣʽʜʞʝʥʥʷʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʢʨʠʚʦʣʽʥʽʡʥʦʛʦ ʨʫʭʫ ʪʨʘʢʪʦʨʽʚ ʪʘ ʫʜʦʩʢʦʥʘʣʝʥʥʶ ʤʝʪʦʜʽʚ ʨʦʟʨʘʭʫʥʢʫ 

ʟʘʡʤʘʣʠʩʴ: ɸʪʘʤʘʥʦʚ ʖ.ɺ., ɹʘʣʘʰʦʚ ɸ.ɺ. ɺʘʣʶʞʝʥʠʯ ʈ.ʄ., ɺʘʥʮʝʚʠʯ ɺ.ɺ., 

ɻʦʣʦʚʘʥʦʚ ɸ.ɺ., ɻʫʩʴʢʦʚ ɺ.ɺ., ʆ.ʄ. ɿʘʟʫʣʷ, ɻʷʯʝʚ ʃ.ɺ., ɿʝʥʴʢʦʚʠʯ ʆ.ʆ., 

ɯʦʬʽʥʦʚ ʉ.ʆ., ʂʨʘʩʽʣʴʥʽʢʦʚ ɺ.ɭ., ʂʨʠʥʢʦ ʄ.ʉ., ʃʝʬʘʨʦʚ ʆ.ʍ., ʇʦʣʝʪʘʝʚ ɸ.ɼ., 

ʊʨʦʷʥʦʚʩʴʢʘ ɯ.ʇ., ʉʢʦʡʙʝʜʘ ɸ.ʊ., ɭʚʽʻʚ ɺ.ɸ., ʗʨʤʘʰʝʚʠʯ ɺ.ɺ., ɹʝʣʷʻʚ ʆ.ʄ. 

ʘ ʪʘʢʦʞ ʙʘʛʘʪʦ ʽʥʰʠʭ ʥʘʫʢʦʚʮʽʚ. ɹʽʣʴʰʽʩʪʴ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʚʦʜʠʣʠʩʴ 

ʦʢʝʨʝʤʦʪʝʥʝʨʛʝʪʠʯʥʠʡ ʟʘʩʽʙ ʙʝʟ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʤʘʰʠʥʠ ʪʘ ʥʘ ʤʘʣʠʭ 

ʰʚʠʜʢʦʩʪʷʭ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʧʝʨʝʜʽ ʪʘ ʩʟʘʜʽ 

ʥʘʚʽʩʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʚʧʣʠʚʘʻ ʷʢ ʥʘ ʢʽʥʝʤʘʪʠʢʫ ʪʘʢ ʽ ʜʠʥʘʤʽʢʫ ʧʦʚʦʨʦʪʫ.   

ʇʝʨʰʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢ ʪʝʦʨʝʪʠʯʥʽ ʪʘʢ ʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ, 

ʢʨʠʚʦʣʽʥʽʡʥʦʛʦ ʨʫʭʫ ʯʦʪʠʨʴʦʭʢʦʣʽʩʥʦʾ ʤʘʰʠʥʠ ʧʦʣʦʞʠʣʠ ʚʯʝʥʽ: 

ɾʫʢʦʚʩʴʢʠʡ ʅ.ɭ. (ʨʦʟʨʦʙʣʝʥʽ ʚʧʝʨʰʝ ʦʩʥʦʚʠ ʪʝʦʨʽʾ ʧʦʚʦʨʦʪʫ ʤʘʰʠʥʠ ʩ 

ʟʘʜʥʽʤʠ ʚʝʜʫʯʠʤʠ ʢʦʣʝʩʘʤʠ), ʏʫʜʘʢʦʚ ɭ.ɸ. (ʚʠʩʚʽʪʣʝʥʽ ʚʧʝʨʰʝ ʧʠʪʘʥʥʷ 

ʧʦʚôʷʟʘʥʽ ʟ ʢʝʨʦʚʘʥʽʩʪʶ ʙʘʛʘʪʦ ʧʨʠʚʽʜʥʦʛʦ ʘʚʪʦʤʦʙʽʣʷ, ʪʘ ʡʦʛʦ ʙʦʢʦʚʝ 

ʚʝʜʝʥʥʷ), ʇʦʟʥʝʨ ʗ.ʄ., ʄʠʭʘʡʣʦʚʘ ɺ.ɻ., ʉʤʠʨʥʦʚ ɻ.ɸ. ʪʘʢʦʞ ʬʨʘʥʮʫʟʴʢʽ 

ʚʯʝʥʽ ɼʞ ɹʨʫʣʴʻ, ɯ.ʈʦʢʘʨʘ ʪʘ ʽʥʰʽ ʥʘʫʢʦʚʮʽ. 



ȳɍɱɜəɔɖ ɞɑɓ ɐɚɛɚɎɱɐɑɕ XɁȣȣȣ ȸɱɒəɌɜɚɐəɚɲ əɌɟɖɚɎɚɲ ɖɚəɠɑɜɑəɢɱɲ 
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ʂʨʠʚʦʣʽʥʽʡʥʠʡ ʨʫʭ ʪʨʘʢʪʦʨʽʚ ʟ ʢʦʣʽʩʥʦʶ ʬʦʨʤʫʣʦʶ 4ʂ4 ʦʧʠʩʘʥʠʡ ʚ 

ʧʨʘʮʷʭ ʥʘʫʢʦʚʮʽʚ: ʖ.ɺ. ɸʪʘʤʘʥʦʚ, ʆ.ʆ. ɿʝʥʴʢʦʚʠʯ, ʄ.ʉ. ʂʨʠʥʢʦ, 

ɸ.ɼ.ʇʦʣʝʪʘʻʚ, ɯ.ʇ. ʊʨʦʷʥʦʚʩʴʢʘ, ʖ.ɯ. ʗʨʤʘʰʝʚʠʯ, ɺ.ɺ. ʗʮʢʝʚʠʯ ʪʘ ʽʥʰʽ.  

ɺ ʨʦʙʦʪʽ [6] ʥʘʚʝʜʝʥʽ ʪʝʦʨʝʪʠʯʥʽ ʟʘʣʝʞʥʦʩʪʽ ʪʨʘʻʢʪʦʨʽʾ ʨʫʭʫ ʪʨʘʢʪʦʨʘ, 

ʷʢʽ ʚʨʘʭʦʚʫʶʪʴ ʚʧʣʠʚ ʧʝʨʝʜʥʴʦʛʦ ʚʝʜʫʯʦʛʦ ʤʦʩʪʘ ʥʘ ʧʘʨʘʤʝʪʨʠ 

ʢʨʠʚʦʣʽʥʽʡʥʦʛʦ ʨʫʭʫ ʘʛʨʝʛʘʪʫ. ʈʦʟʨʘʭʫʥʢʠ ʧʦʢʘʟʫʶʪʴ ʱʦ ʤʘʩʘ ʪʨʘʢʪʦʨʘ ʪʘ 

ʨʦʟʧʦʜʽʣ ʽʽ ʧʦ ʦʩʷʤ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʦʚʦʨʦʪ ʪʨʘʢʪʦʨʘ.  

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʴ. ɼʦʩʣʽʜʞʝʥʥʷ ʤʝʭʘʥʽʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ˇʨʫʥʪʫ ʪʘ ʟʥʠʞʝʥʥʷ ʡʦʛʦ ʫʱʽʣʴʥʝʥʥʷ ʨʫʰʽʷʤʠ ʪʨʘʢʪʦʨʽʚ ʧʽʜ ʯʘʩ ʨʫʭʫ ʧʦ 

ʧʦʣʶ ʪʘ ʧʦʚʦʨʦʪʥʠʭ ʩʤʫʛʘʭ. ʇʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʄʊɸ 

ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʨʦʙʽʪ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ʇʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ ʥʘ 

ʧʦʣʽ ʧʽʜ ʯʘʩ ʚʠʨʦʱʫʚʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʘʛʨʝʛʘʪ ʥʝʟʘʣʝʞʥʦ 

ʚʽʜ ʮʠʢʣʫ ʨʦʙʦʪʠ, ʚʽʜ ʧʝʨʝʜʧʦʩʽʚʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ʜʦ ʟʙʠʨʘʥʥʷ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʢʫʣʴʪʫʨʠ, ʝʥʝʨʛʝʪʠʯʥʠʡ ʟʘʩʽʙ ʚ ʘʛʨʝʛʘʪʫʚʘʥʥʽ ʟ 

ʨʽʟʥʠʤʠ ʩ.-ʛ ʟʥʘʨʷʜʜʷʤʠ ʧʨʦʭʦʜʠʪʴ ʩʚʦʾʤʠ ʨʫʰʽʷʤʠ ʧʦ ʧʦʣʶ ʤʘʡʞʝ 12 ʨʘʟʽʚ. 

ʊʦʤʫ ʽ ʫʱʽʣʴʥʝʥʥʷ ʧʦʣʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʝ. ʊʘʢʝ ʚʽʜʥʦʰʝʥʥʷ ʜʦ 

ʛʨʫʥʪʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʽʟʥʦʛʦ ʨʦʜʫ ʝʨʦʟʽʾ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ ʱʦ 

ʥʘʡʙʽʣʴʰʝ ʫʱʽʣʴʥʝʥʥʷ ˇʨʫʥʪʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʩʘʤʝ ʥʘ ʧʦʚʦʨʦʪʥʠʭ ʩʤʫʛʘʭ. ʊʘʢ 

ʥʘʢʦʧʠʯʝʥʥʷ ʪʘʢʦʛʦ ʫʱʽʣʴʥʶʶʯʦʛʦ ʰʘʨʫ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʚʪʨʘʪʠ ʚʨʦʞʘʶ 

ʟʝʨʥʦʚʠʭ ʥʘ 12é15%, ʘ ʥʘ ʧʦʚʦʨʦʪʥʠʭ ʩʤʫʛʘʭ ʚʪʨʘʪʠ ʚʨʦʞʘʶ ʩʢʣʘʣʠ 

ʙʣʠʟʴʢʦ 50%.  

ɺʠʩʥʦʚʢʠ. ɺ ʩʚʽʪʘ ʚʩʝ ʙʽʣʴʰʝ ʥʘʙʫʚʘʶʪʴ ʧʦʧʠʪʫ ʥʘ ʪʨʘʢʪʦʨʘ ʟ ʫʩʽʤʘ 

ʢʝʨʦʚʘʥʠʤʠ ʢʦʣʝʩʘʤʠ, ʪʘ ʷʢ ʧʨʘʚʠʣʦ ʟ ʦʜʥʘʢʦʚʠʤʠ ʨʦʟʤʽʨʘʤʠ. ʇʨʦʚʝʜʝʥʠʡ 

ʘʥʘʣʽʟ ʥʘʫʢʦʚʠʭ ʨʦʙʽʪ, ʢʨʠʚʦʣʽʥʽʡʥʦʛʦ ʨʫʭʫ ʢʦʣʽʩʥʠʭ ʤʘʰʠʥ,  ʧʦʢʘʟʘʚ ʱʦ 

ʩʪʽʡʢʽʩʪʴ ʪʘ ʢʝʨʦʚʘʥʽʩʪʴ ʻ ʛʦʣʦʚʥʠʤʠ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ 

ʄʊɸ. ɺʽʜ ʷʢʠʭ ʟʘʣʝʞʠʪʴ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʘ ʩʚʦʻʯʘʩʥʝ ʽ ʷʢʽʩʥʝ ʚʠʢʦʥʘʥʥʷ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʨʦʙʽʪ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. ʉʽʨʝʥʢʦ ʖ.ɺ. ʆʪʨʠʤʘʥʥʷ ʪʨʘʻʢʪʦʨʽʾ ʧʦʚʦʨʦʪʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ 

ʰʣʷʭʦʤ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] / ʖ.ɺ. ʉʽʨʝʥʢʦ, ʆ.ʄ. ʂʘʣʥʘʛʫʟ // ʊʝʭʥʽʯʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ɸʇʂ: ʤʘʪʝʨʽʘʣʠ ɯ ʄʽʞʥʘʨ. ʥʘʫʢ.-

ʧʨʘʢʪ. ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ, (ʤ. ʄʝʣʽʪʦʧʦʣʴ, 01-26 ʣʶʪʦʛʦ 2021 ʨ.) / 

ʨʝʜ. ʢʦʣ. ɺ.ʄ. ʂʶʨʯʝʚ [ʪʘ ʽʥ.]. ʄʝʣʽʪʦʧʦʣʴ: ʊɼɸʊʋ, 2021. ʉ. 213 
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ɹʘʥʪʢʦʚʩʴʢʠʡ ɺ. ɸ. 

ɼʝʨʞʘʚʥʠʡ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʃʫʟʘʥ ʉ. ʆ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çʍʘʨʢʽʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ 

ʽʥʩʪʠʪʫʪ 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʉʫʪʪʻʚʦ ʦʥʦʚʣʶʶʯʠʡʩʷ ʩʚʽʪʦʚʠʡ ʨʠʥʦʢ, ʷʢ 

ʫʥʽʚʝʨʩʘʣʴʥʠʭ, ʪʘʢ ʽ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʤʘʰʠʥ, ʘ ʪʘʢʦʞ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ ʚʥʦʩʠʪʴ ʧʨʠʥʮʠʧʦʚʽ ʢʦʨʝʢʪʠʚʠ ʚ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʮʝʩʫ 

ʘʛʨʘʨʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʥʦʚʦʶ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʦʶ, 

ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʦʶ ʪʘ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʦʶ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʶ 

ʪʝʭʥʽʢʦʶ. ʆʙʩʷʛʠ ʚʠʨʦʙʥʠʮʪʚʘ ʥʦʚʦʾ ʪʝʭʥʽʢʠ ʽ ʥʘʜʭʦʜʞʝʥʥʷ ʾʾ ʥʘ ʨʠʥʦʢ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʧʣʘʪʦʩʧʨʦʤʦʞʥʠʤ ʧʦʧʠʪʦʤ ʩʧʦʞʠʚʘʯʘ. ʇʦʧʠʪ ʚʨʘʭʦʚʫʻʪʴʩʷ 

ʬʽʨʤʘʤʠ- ʚʠʨʦʙʥʠʢʘʤʠ ʪʝʭʥʽʢʠ. 

ʇʨʦʙʣʝʤʘ ʚʠʙʦʨʫ, ʱʦ ʚʠʥʠʢʘʻ ʧʨʠ ʚʽʜʥʦʚʣʝʥʥʽ ʦʩʥʦʚʥʠʭ ʟʘʩʦʙʽʚ 

ʚʠʨʦʙʥʠʮʪʚʘ, ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʚʽʜʧʦʚʽʜʘʣʴʥʽʰʠʭ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʟʘʜʘʯ, ʷʢʘ ʚʠʤʘʛʘʻ ʛʨʘʤʦʪʥʦʛʦ, ʥʘʡʙʽʣʴʰ ʧʨʠʡʥʷʪʥʦʛʦ ʽʥʞʝʥʝʨʥʦʛʦ ʨʽʰʝʥʥʷ. 

ɼʦʮʽʣʴʥʽʩʪʴ ʪʘʢʦʛʦ ʽʥʞʝʥʝʨʥʦʛʦ ʨʽʰʝʥʥʷ ʷʢʝ ʧʦʚ'ʷʟʘʥʝ, ʷʢ ʧʨʘʚʠʣʦ, ʟʽ 

ʟʥʘʯʥʠʤʠ ʤʘʪʝʨʽʘʣʴʥʦ-ʛʨʦʰʦʚʠʤʠ ʚʠʪʨʘʪʘʤʠ, ʧʦʚʠʥʥʘ ʙʫʪʠ ʚʩʝʙʽʯʥʦ 

ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʦ ʦʙʛʨʫʥʪʦʚʘʥʘ. ʂʨʠʪʝʨʽʻʤ ʝʬʝʢʪʠʚʥʦʩʪʽ ʽʥʞʝʥʝʨʥʦʛʦ 

ʨʽʰʝʥʥʷ, ʱʦʜʦ ʧʨʠʜʙʘʥʥʷ ʥʦʚʦʾ ʪʝʭʥʽʢʠ ʻ ʤʽʥʽʤʫʤ ʧʨʠʚʝʜʝʥʠʭ ʚʠʪʨʘʪ. 

ʂʨʘʱʝ ʽʥʞʝʥʝʨʥʝ ʨʽʰʝʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʥʘʡʤʝʥʰʫ ʩʫʤʫ ʧʨʠʚʝʜʝʥʠʭ ʚʠʪʨʘʪ 

[1]. 

ʊʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʝ ʦʮʽʥʶʚʘʥʥʷ ʥʦʚʦʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ 

ʚʠʢʦʥʫʶʪʴ ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʾʾ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʦʨʽʚʥʷʥʦ ʟ 

ʪʝʭʥʽʢʦʶ, ʷʢʫ ʟʘʤʽʥʶʶʪʴ, ʘ ʪʘʢʦʞ ʚʠʷʚʣʝʥʥʷ ʚʧʣʠʚʫ ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʥʘ 

ʬʘʢʪʠʯʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʠʨʦʙʥʠʮʪʚʘ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ. ʂʨʠʪʝʨʽʻʤ ʝʢʦʥʦʤʽʯʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ 

ʥʦʚʦʾ ʪʝʭʥʽʢʠ ʻ ʨʽʯʥʠʡ ʝʢʦʥʦʤʽʯʥʠʡ ʝʬʝʢʪ ʚʽʜ ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʷ (ʝʢʩʧʣʫʘʪʘʮʽʾ). 

ɺʝʣʠʯʠʥʘ ʨʽʯʥʦʛʦ ʝʢʦʥʦʤʽʯʥʦʛʦ ʝʬʝʢʪʫ ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʨʽʚʝʥʴ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʥʝ ʥʠʞʯʝ ʥʦʨʤʘʪʠʚʥʦʛʦ. ʈʽʚʝʥʴ ʥʦʨʤʘʪʠʚʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʽʥʚʝʩʪʠʮʽʡʥʠʭ ʚʢʣʘʜʝʥʴ ʚʠʟʥʘʯʘʶʪʴ ʢʦʝʬʽʮʽʻʥʪʦʤ ʾʭ ʝʬʝʢʪʠʚʥʦʩʪʽ. 

ʂʦʝʬʽʮʽʻʥʪ ʝʬʝʢʪʠʚʥʦʩʪʽ ʽʥʚʝʩʪʠʮʽʡʥʠʭ ʚʢʣʘʜʝʥʴ ʚʠʟʥʘʯʘʶʪʴ ʩʪʘʚʢʦʶ 

ʧʽʣʴʛʦʚʦʛʦ ʢʨʝʜʠʪʫ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʙʘʥʢʫ ʋʢʨʘʾʥʠ ʚʠʨʦʙʥʠʢʘʤ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ (ʥʘ ʝʪʘʧʽ ʚʠʧʨʦʙʦʚʫʚʘʥʥʷ ʧʨʠʡʤʘʶʪʴ 

ʨʽʚʥʠʤ 0,2). ʅʘ ʝʪʘʧʽ ʚʠʧʨʦʙʦʚʫʚʘʥʥʷ ʟʘ ʙʘʟʫ ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ ʧʨʠʡʤʘʶʪʴ 

ʧʦʢʘʟʥʠʢʠ ʪʝʭʥʽʢʠ, ʷʢʫ ʟʘʤʽʥʶʶʪʴ (ʘʥʘʣʦʛʠ), ʘ ʪʘʢʦʞ ʥʘʡʝʬʝʢʪʠʚʥʽʰʽ ʟʘ 



ȳɍɱɜəɔɖ ɞɑɓ ɐɚɛɚɎɱɐɑɕ XɁȣȣȣ ȸɱɒəɌɜɚɐəɚɲ əɌɟɖɚɎɚɲ ɖɚəɠɑɜɑəɢɱɲ 

 
28 

ʢʨʠʪʝʨʽʘʣʴʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʚʽʪʯʠʟʥʷʥʽ ʪʘ ʟʘʨʫʙʽʞʥʽ ʪʝʭʥʽʯʥʽ ʟʘʩʦʙʠ, ʱʦ ʻ ʥʘ 

ʨʠʥʢʫ [2]. 

ʆʜʥʘʢ, ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʜʚʦʭ ʽ ʙʽʣʴʰʝ ʚʘʨʽʘʥʪʽʚ 

ʚʠʨʽʰʝʥʥʷ ʽʥʞʝʥʝʨʥʦʾ ʟʘʜʘʯʽ, ʧʦʚ'ʷʟʘʥʦʾ ʟ ʧʨʠʜʙʘʥʥʷʤ ʥʦʚʦʾ ʪʝʭʥʽʢʠ, 

ʧʦʢʘʟʥʠʢʠ ʱʦ ʙʘʟʫʶʪʴʩʷ ʥʘ ʥʘʚʝʜʝʥʠʭ ʚʠʪʨʘʪʘʭ ʤʦʞʫʪʴ ʙʫʪʠ ʦʜʥʘʢʦʚʠʤʠ. 

ɺʠʢʦʨʠʩʪʦʚʫʚʘʥʽ ʤʝʪʦʜʠ ʦʮʽʥʢʠ ʽʩʥʫʶʯʠʭ ʟʨʘʟʢʽʚ ʪʝʭʥʽʢʠ ʥʝ ʚʨʘʭʦʚʫʶʪʴ 

ʪʦʡ ʬʘʢʪ, ʱʦ ʯʘʩʪʠʥʘ ʥʘʚʝʜʝʥʠʭ ʧʦ ʤʘʰʠʥʽ ʚʠʪʨʘʪ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʚʠʢʦʥʘʥʦʛʦ ʥʝʶ ʦʙʩʷʛʫ ʨʦʙʽʪ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʴ. ɽʢʦʥʦʤʽʷ ʢʦʰʪʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʦʚʦʾ ʤʘʰʠʥʠ ʤʦʞʝ 

ʙʫʪʠ ʦʪʨʠʤʘʥʘ ʷʢ ʟʘ ʨʘʭʫʥʦʢ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʙʽʣʴʰʦʾ 

ʥʘʜʽʡʥʦʩʪʽ, ʪʘʢ ʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʝʢʦʥʦʤʽʾ ʚ ʧʦʪʦʯʥʠʭ ʚʠʪʨʘʪʘʭ ʽ ʙʽʣʴʰ ʥʠʟʴʢʦʶ 

ʘʤʦʨʪʠʟʘʮʽʻʶ. ɼʣʷ ʪʦʛʦ ʱʦʙ ʟʨʦʟʫʤʽʪʠ ʷʢʠʡ ʝʬʝʢʪ ʧʨʠʥʦʩʠʪʴ ʥʦʚʘ ʤʘʰʠʥʘ, 

ʥʝʦʙʭʽʜʥʦ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʚʠʪʨʘʪʠ ʟʘ ʙʽʣʴʰ ʜʦʩʪʦʚʽʨʥʦʶ ʩʭʝʤʦʶ. ʄʝʪʦʶ 

ʜʦʩʣʽʜʞʝʥʴ ʻ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʢʨʠʪʝʨʽʾʚ ʚʠʨʦʙʥʠʯʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʥʦʚʦʾ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ɿ ʤʝʪʦʶ ʦʧʪʠʤʽʟʘʮʽʾ ʧʦʩʪʘʚʣʝʥʦʾ ʧʨʦʙʣʝʤʠ 

ʥʝʦʙʭʽʜʥʦ ʚʠʪʨʘʪʠ ʥʘ ʤʝʭʘʥʽʟʘʮʽʶ ʚʠʨʦʙʥʠʮʪʚʘ ʚ ʮʽʣʦʤʫ ʘʙʦ ʥʘ ʚʠʢʦʥʘʥʥʷ 

ʢʦʥʢʨʝʪʥʦʾ ʤʝʭʘʥʽʟʦʚʘʥʦʾ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʦʧʝʨʘʮʽʾ ʨʦʟʧʦʜʽʣʠʪʠ ʥʘ ʧʦʩʪʽʡʥʽ ʪʘ 

ʟʤʽʥʥʽ. 

ɼʦ ʧʦʩʪʽʡʥʠʭ ʚʠʪʨʘʪ ʩʣʽʜ ʚʽʜʥʝʩʪʠ ʚʽʜʩʦʪʢʠ ʟʘ ʽʥʚʝʩʪʠʮʽʡʥʠʤʠ 

ʚʠʪʨʘʪʘʤʠ, ʚʠʪʨʘʪʠ ʥʘ ʟʙʝʨʽʛʘʥʥʷ ʤʘʰʠʥʠ, ʚʠʪʨʘʪʠ ʥʘ ʩʪʨʘʭʫʚʘʥʥʷ ʽ 

ʘʤʦʨʪʠʟʘʮʽʶ. ʇʦʩʪʽʡʥʽ ʚʠʪʨʘʪʠ ʥʝ ʟʘʣʝʞʘʪʴ ʚʽʜ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʤʘʰʠʥʠ ʽ ʚʠʢʦʥʘʥʦʛʦ ʦʙʩʷʛʫ ʨʦʙʽʪ, ʘ ʟʤʽʥʥʽ ʚʠʪʨʘʪʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʘʣʝʞʘʪʴ 

ʚʽʜ ʪʦʛʦ, ʩʢʽʣʴʢʠ ʤʘʰʠʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʷ ʽ ʷʢʠʡ ʦʙʩʷʛ ʨʦʙʽʪ ʚʠʢʦʥʘʥʠʡ. 

ɼʦʮʽʣʴʥʦ ʚʩʽ ʚʠʪʨʘʪʠ ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʥʘ ʨʽʯʥʠʡ ʦʙʩʷʛ ʨʦʙʦʪʠ ʽ ʥʘ ʦʜʠʥʠʮʶ 

ʦʙʩʷʛʫ ʨʦʙʽʪ [3]. 

ɺʽʜʩʦʪʢʠ ʥʘ ʚʢʣʘʜʝʥʠʡ ʢʘʧʽʪʘʣ ʚʠʟʥʘʯʘʶʪʴʩʷ ʤʥʦʞʝʥʥʷʤ ʩʝʨʝʜʥʽʭ 

ʽʥʚʝʩʪʠʮʽʡʥʠʭ ʚʢʣʘʜʝʥʴ ʥʘ ʧʦʪʦʯʥʝ ʢʦʥʢʨʝʪʥʝ ʟʥʘʯʝʥʥʷ ʙʘʥʢʽʚʩʴʢʦʛʦ 

ʚʽʜʩʦʪʢʘ. ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʽʥʚʝʩʪʠʮʽʡ ʧʦ ʥʦʚʽʡ ʪʝʭʥʽʮʽ ʻ ʨʽʟʥʠʮʝʶ ʮʽʥʠ 

ʥʦʚʦʾ ʤʘʰʠʥʠ ʽ ʾʾ ʟʘʣʠʰʢʦʚʦʾ ʚʘʨʪʦʩʪʽ ʥʘ ʤʦʤʝʥʪ ʩʧʠʩʘʥʥʷ ʧʦʜʽʣʝʥʘ ʥʘ 2. 

ɺʠʪʨʘʪʠ ʥʘ ʟʙʝʨʽʛʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʫ ʚʽʜʩʦʪʢʘʭ ʚʽʜ 

ʚʘʨʪʦʩʪʽ ʥʦʚʦʾ ʤʘʰʠʥʠ, ʘ ʩʘʤʫ ʥʦʨʤʫ ʚʠʪʨʘʪ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ. ʇʨʠ ʚʩʪʘʥʦʚʣʝʥʥʽ ʥʦʨʤ ʚʠʪʨʘʪ ʥʘ ʟʙʝʨʽʛʘʥʥʷ ʥʝʦʙʭʽʜʥʦ 

ʚʨʘʭʦʚʫʚʘʪʠ ʪʝ, ʱʦ ʪʝʭʥʦʣʦʛʽʯʥʦ ʧʨʘʚʠʣʴʥʝ ʟʙʝʨʽʛʘʥʥʷ ʤʦʞʝ ʟʥʘʯʥʦ 

ʟʙʽʣʴʰʠʪʠ ʪʝʨʤʽʥ ʩʣʫʞʙʠ ʥʦʚʦʾ ʪʝʭʥʽʢʠ ʽ ʟʤʝʥʰʠʪʠ ʚʠʪʨʘʪʠ ʷʢ ʥʘ ʾʾ ʨʝʤʦʥʪ, 

ʪʘʢ ʽ ʥʘ ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ [4] 

ɺʠʪʨʘʪʠ ʥʘ ʩʪʨʘʭʫʚʘʥʥʷ ʪʝʭʥʽʢʠ - ʮʝ ʦʧʣʘʪʘ ʩʪʨʘʭʦʚʦʾ (ʤʦʞʣʠʚʦʾ) ʢʦʤ-

ʧʝʥʩʘʮʽʾ ʚʪʨʘʪʠ ʤʘʰʠʥʠ ʫ ʨʘʟʽ ʩʪʠʭʽʡʥʦʛʦ ʣʠʭʘ, ʧʦʞʝʞʽ, ɼʊʇ ʽ ʪ.ʧ. ɺʘʨʪʽʩʪʴ 

ʩʪʨʘʭʦʚʢʠ, ʷʢ ʧʨʘʚʠʣʦ, ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʫ ʚʽʜʩʦʪʢʘʭ ʚʽʜ ʽʥʚʝʩʪʠʮʽʡʥʠʭ ʚʠʪʨʘʪ 

ʥʘ ʥʦʚʫ ʪʝʭʥʽʢʫ. ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ ʚʠʪʨʘʪ ʥʘ ʘʤʦʨʪʠʟʘʮʽʶ ʥʦʚʦʾ ʪʝʭʥʽʢʠ 

ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʨʽʚʥʦʤʽʨʥʠʡ ʾʭ ʨʦʟʧʦʜʽʣ ʥʘ ʚʝʩʴ ʪʝʨʤʽʥ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʪʝʭʥʽʢʠ (ʩʝʨʝʜʥʴʦʨʽʯʥʠʡ ʧʦʢʘʟʥʠʢ). ʗʢʱʦ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ, ʱʦ ʤʘʰʠʥʘ ʙʫʜʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʦ ʥʝʧʦʚʥʦʛʦ ʟʥʦʩʫ, ʪʦ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʦʤʽʞʥʫ 



"ȽɟɣɌɝəɱ ɛɜɚɍɗɑɘɔ ɓɑɘɗɑɜɚɍɝɨɖɚɲ ɘɑɡɌəɱɖɔ" (16ð18 ɒɚɎɞəɫ 2022 ɜɚɖɟ) 
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ʟʘʣʠʰʢʦʚʫ ʚʘʨʪʽʩʪʴ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʽʥʰʫ ʢʽʣʴʢʽʩʪʴ ʨʦʢʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʊʘʢʠʤ 

ʯʠʥʦʤ ʩʫʤʘ ʨʽʯʥʠʭ ʧʦʩʪʽʡʥʠʭ ʚʠʪʨʘʪ ʚʢʣʶʯʘʻ ʚʠʪʨʘʪʠ ʛʨʦʰʦʚʠʭ ʢʦʰʪʽʚ 

ʚʣʘʩʥʠʢʘ ʥʦʚʦʾ ʪʝʭʥʽʢʠ, ʷʢʽ ʚʽʥ ʟʜʽʡʩʥʶʻ, ʥʘʚʽʪʴ ʷʢʱʦ ʪʝʭʥʽʢʘ ʥʝ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ (ʧʨʦʩʪʦʶʻ). 

ɼʣʷ ʛʦʩʧʦʜʘʨʩʪʚ, ʷʢʽ ʥʝ ʤʘʶʪʴ ʜʦʩʪʘʪʥʴʦ ʩʚʦʾʭ ʢʦʰʪʽʚ ʽ ʥʝ ʤʦʞʫʪʴ 

ʦʪʨʠʤʘʪʠ ʾʭ ʫ ʢʦʤʝʨʮʽʡʥʽʡ ʙʘʥʢʽʚʩʴʢʽʡ ʫʩʪʘʥʦʚʽ ʧʽʜ ʧʨʠʡʥʷʪʥʠʡ ʚʽʜʩʦʪʦʢ, 

ʤʦʞʝ ʙʫʪʠ ʜʦʮʽʣʴʥʠʤ ʧʨʠʜʙʘʥʥʷʤ ʤʘʰʠʥʠ ʥʘ ʫʤʦʚʘʭ ʣʽʟʠʥʛʫ. ʋʤʦʚʠ 

ʣʽʟʠʥʛʫ ʚʚʘʞʘʶʪʴʩʷ ʧʨʠʡʥʷʪʥʠʤʠ, ʷʢʱʦ ʧʣʘʪʘ ʟʘ ʥʴʦʛʦ ʥʝ ʥʘʙʘʛʘʪʦ 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʧʣʘʪʠ ʟʘ ʙʘʥʢʽʚʩʴʢʠʡ ʢʨʝʜʠʪ. 

ʇʨʠ ʧʨʠʜʙʘʥʥʽ ʤʘʰʠʥʠ ʥʝʦʙʭʽʜʥʦ ʟ'ʷʩʫʚʘʪʠ ʽʩʥʫʶʯʽ ʛʘʨʘʥʪʽʾ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʤʘʰʠʥʠ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʪʝʨʤʽʥʫ ʾʾ ʩʣʫʞʙʠ, 

ʭʪʦ ʢʦʥʢʨʝʪʥʦ ʟʤʦʞʝ ʫʩʫʥʫʪʠ ʤʦʞʣʠʚʽ ʧʦʣʦʤʢʠ ʽ ʟʘ ʯʠʡ ʨʘʭʫʥʦʢ. ʅʝʦʙʭʽʜʥʦ 

ʪʘʢʦʞ ʟ'ʷʩʫʚʘʪʠ ʫʤʦʚʠ ʧʦʩʪʘʚʢʠ ʥʝʦʙʭʽʜʥʠʭ ʟʘʧʘʩʥʠʭ ʯʘʩʪʠʥ. ɻʘʨʘʥʪʦʚʘʥʠʡ 

ʪʝʭʥʽʯʥʠʡ ʩʝʨʚʽʩ ʯʘʩʪʦ ʜʦʟʚʦʣʷʻ ʧʨʠʡʥʷʪʠ ʽʥʞʝʥʝʨʥʝ ʨʽʰʝʥʥʷ ʥʘ ʢʦʨʠʩʪʴ 

ʪʠʭ ʤʘʰʠʥ, ʷʢʽ ʥʘʚʽʪʴ ʧʦʩʪʫʧʘʶʪʴʩʷ ʟʘ ʽʥʰʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ. 

ʇʝʨʝʚʘʛʘ ʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʥʘʜʽʡʥʦʩʪʽ ʽ ʷʢʦʩʪʽ ʨʦʙʦʪʠ, ʽʥʰʽ ʚʠʩʦʢʽ 

ʪʝʭʥʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʥʘʡʙʽʣʴʰ ʜʦʩʢʦʥʘʣʠʭ ʟʝʨʥʦ-, ʢʦʨʤʦʟʙʠʨʘʣʴʥʠʭ 

ʢʦʤʙʘʡʥʽʚ ʪʘ ʦʧʨʠʩʢʫʚʘʯʽʚ ʟʘʭʽʜʥʠʭ ʬʽʨʤ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʚʥʽʩʪʶ 

ʚʠʢʦʨʠʩʪʘʥʽ, ʽ ʾʭ ʚʠʩʦʢʘ ʮʽʥʘ ʚʠʧʨʘʚʜʘʥʘ, ʢʦʣʠ ʮʽ ʤʘʰʠʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʚ ʩʢʣʘʜʽ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʪʠʧʫ ʤʘʰʠʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʩʪʘʥʮʽʾ 

(ʄʊʉ), ʤʝʭʘʥʽʟʦʚʘʥʦʛʦ ʟʘʛʦʥʫ ʪʘ ʽʥʰʠʭ ʘʥʘʣʦʛʽʯʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʦ-

ʦʙʩʣʫʛʦʚʫʶʯʠʭ ʬʽʨʤ, ʷʢʽ ʥʝ ʧʨʠʚ'ʷʟʘʥʽ  ʧʦʩʪʽʡʥʦ ʜʦ ʢʦʥʢʨʝʪʥʠʭʠ ʙʫʜʴ-ʷʢʠʭ 

ʩʽʣʴʛʦʩʧʧʽʜʧʨʠʻʤʩʪʚ, ʘ ʧʨʘʮʶʶʪʴ ʚ ʨʽʟʥʠʭ ʛʦʩʧʦʜʘʨʩʪʚʘʭ ʽ ʨʝʛʽʦʥʘʭ. ɺ 

ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʨʽʯʥʠʡ ʚʠʨʦʙʽʪʦʢ ʙʫʜʝ ʟʥʘʯʥʦ ʚʠʱʝ, ʥʽʞ ʚ ʦʜʥʦʤʫ 

ʢʦʥʢʨʝʪʥʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ, ʽ ʟʘʚʜʷʢʠ ʮʴʦʤʫ ʟʙʽʣʴʰʫʻʪʴʩʷ ʝʢʦʥʦʤʽʯʥʠʡ ʝʬʝʢʪ 

ʚʽʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦʨʦʛʠʭ ʤʘʰʠʥ. 

ɺʠʩʥʦʚʦʢ. ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʜʝʢʽʣʴʢʦʭ ʤʦʜʝʣʝʡ (ʟʨʘʟʢʽʚ) ʤʘʰʠʥ, ʧʦʢʘʟʥʠʢʠ ʷʢʽ ʙʘʟʫʶʪʴʩʷ ʥʘ ʥʘʚʝʜʝʥʠʭ 

ʚʠʪʨʘʪʘʭ ʜʣʷ ʥʠʭ ʤʦʞʫʪʴ ʙʫʪʠ ʦʜʥʘʢʦʚʠʤʠ. ʇʦʩʪʽʡʥʽ ʚʠʪʨʘʪʠ ʥʝ ʟʘʣʝʞʘʪʴ 

ʚʽʜ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʰʠʥʠ ʽ ʚʠʢʦʥʘʥʦʛʦ ʦʙʩʷʛʫ ʨʦʙʽʪ.  ʏʘʩʪʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʽ ʤʝʪʦʜʠ ʦʮʽʥʢʠ ʥʦʚʠʭ ʟʨʘʟʢʽʚ ʤʘʰʠʥ ʥʝ ʚʨʘʭʦʚʫʶʪʴ, ʪʝ ʱʦ 

ʯʘʩʪʠʥʘ ʥʘʚʝʜʝʥʠʭ ʧʦ ʤʘʰʠʥʽ ʚʠʪʨʘʪ ʥʝ ʟʘʣʝʞʘʪʴ ʚʽʜ ʚʠʢʦʥʘʥʦʛʦ ʥʝʶ ʦʙʩʷʛʫ 

ʨʦʙʽʪ. ɼʦʮʽʣʴʥʦ ʚʩʽ ʚʠʪʨʘʪʠ ʧʦ ʤʘʰʠʥʽ ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʷʢ ʥʘ ʦʜʠʥʠʮʶ ʦʙʩʷʛʫ 

ʨʦʙʽʪ ʪʘʢ ʽ ʥʘ ʨʽʯʥʠʡ ʦʙʩʷʛ ʨʦʙʦʪʠ. ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʫʜʦʩʢʦʥʘʣʝʥʘ ʩʠʩʪʝʤʘ 

ʢʨʠʪʝʨʽʾʚ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʤʘʰʠʥ ʜʦʟʚʦʣʷʻ ʜʦʩʠʪʴ 

ʦʙ'ʻʢʪʠʚʥʦ ʦʮʽʥʠʪʠ ʽ ʧʦʨʽʚʥʷʪʠ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʟʨʘʟʢʠ ʤʘʰʠʥ, ʘ ʪʘʢʦʞ 

ʧʨʦʚʝʩʪʠ ʧʦʟʠʪʠʚʥʽ ʷʢʽʩʥʽ ʪʘ ʢʽʣʴʢʽʩʥʽ ʟʤʽʥʠ ʚ ʩʠʩʪʝʤʘʭ ʤʘʰʠʥ ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ. 
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ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ, ʥʘʧʨʠʢʣʘʜ, ʨʘʧʪʦʚʝ ʢʚʘʟʽʩʪʘʪʠʯʥʝ ʨʫʡʥʫʚʘʥʥʷ ʘʙʦ 

ʟʘʣʠʰʢʦʚʘ ʜʝʬʦʨʤʘʮʽʷ, ʦʙʫʤʦʚʣʝʥʽ ʝʢʩʪʨʝʤʘʣʴʥʠʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ. 

ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʩʣʽʜ ʧʨʠʜʽʣʷʪʠ ʨʘʧʪʦʚʠʤ ʤʝʭʘʥʽʯʥʠʤ ʚʽʜʤʦʚʘʤ ʪʦʤʫ, ʱʦ ʾʭ 

ʚʠʥʠʢʥʝʥʥʷ ʧʨʘʢʪʠʯʥʦ ʥʝʤʦʞʣʠʚʦ ʜʽʘʛʥʦʩʪʫʚʘʪʠ ʽ ʚʽʜʧʦʚʽʜʥʦ ʧʝʨʝʜʙʘʯʘʪʠ 

ʤʦʤʝʥʪʠ ʚʽʜʤʦʚ. ʎʝ ʤʦʞʝ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ 

ʪʝʭʥʽʢʠ. ʊʦʤʫ ʧʽʜ ʯʘʩ ʧʨʦʝʢʪʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʪʘʢʠʤ ʯʠʥʦʤ ʦʙʠʨʘʪʠ 

ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ, ʱʦʙ ʚʦʥʠ ʟʘʙʝʟʧʝʯʫʚʘʣʠ ʜʦʩʪʘʪʥʽʡ 

ʨʽʚʝʥʴ ʡʦʛʦ ʙʝʟʚʽʜʤʦʚʥʦʩʪʽ, ʱʦ ʛʘʨʘʥʪʫʻʪʴʩʷ ʚʧʨʦʜʦʚʞ ʟʘʜʘʥʦʛʦ ʧʝʨʽʦʜʫ 

ʝʢʩʧʣʫʘʪʘʮʽʾ.  

ɺ ʨʦʙʦʪʘʭ [1, 2] ʨʦʟʨʦʙʣʝʥʽ ʩʪʦʭʘʩʪʠʯʥʽ ʤʦʜʝʣʽ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢʠʭ 

ʜʦʟʚʦʣʷʻ ʧʨʦʛʥʦʟʫʚʘʪʠ ʟʤʽʥʫ ʽʤʦʚʽʨʥʦʩʪʽ ʙʝʟʚʽʜʤʦʚʥʦʾ ʨʦʙʦʪʠ ʚ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜ ʥʘʨʦʙʽʪʢʫ ʫ ʚʠʧʘʜʢʫ ʨʘʧʪʦʚʠʭ ʤʝʭʘʥʽʯʥʠʭ ʚʽʜʤʦʚ. ɺʠʢʦʥʫʚʘʪʠ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʤʦʞʣʠʚʦ, ʷʢʱʦ ʚʽʜʦʤʽ ʧʝʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʤʝʭʘʥʽʯʥʦʾ ʥʘʚʘʥʪʘʞʝʥʦʩʪʽ ʦʙôʻʢʪʫ, ʱʦ ʨʦʟʨʦʙʣʷʻʪʴʩʷ. ʇʝʨʽʦʜ ʧʨʦʝʢʪʫʚʘʥʥʷ 

ʟʘʟʚʠʯʘʡ ʜʦʩʪʘʪʥʴʦ ʦʙʤʝʞʝʥʠʡ ʫ ʯʘʩʽ ʽ ʪʦʤʫ ʟʘʟʜʘʣʝʛʽʜʴ ʦʪʨʠʤʘʪʠ ʫ 

ʜʦʩʪʘʪʥʴʦʤʫ ʦʙʩʷʟʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ ʱʦʜʦ ʝʢʩʪʨʝʤʘʣʴʥʠʭ 

ʥʘʚʘʥʪʘʞʝʥʴ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʷʢʽ ʙʫʣʠ ʙ ʚʽʨʦʛʽʜʥʠʤʠ ʫ ʩʪʘʪʠʩʪʠʯʥʦʤʫ ʘʩʧʝʢʪʽ, 

ʧʨʘʢʪʠʯʥʦ ʥʝʤʦʞʣʠʚʦ. ɿʘʣʠʰʘʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʦʟʨʘʭʫʥʢʦʚʽ ʤʝʪʦʜʠ 



"ȽɟɣɌɝəɱ ɛɜɚɍɗɑɘɔ ɓɑɘɗɑɜɚɍɝɨɖɚɲ ɘɑɡɌəɱɖɔ" (16ð18 ɒɚɎɞəɫ 2022 ɜɚɖɟ) 
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ʜʠʥʘʤʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʘʙʦ ʤʝʪʦʜʠ 

ʝʢʩʧʝʨʪʥʦʛʦ ʫʟʘʛʘʣʴʥʝʥʥʷ ʜʦʩʚʽʜʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚʠʨʦʙʽʚ, ʷʢʽ ʻ 

ʢʦʥʩʪʨʫʢʪʠʚʥʠʤʠ ʘʥʘʣʦʛʘʤʠ ʦʙôʻʢʪʫ, ʱʦ ʧʨʦʝʢʪʫʻʪʴʩʷ. ʂʦʞʥʠʡ ʟ ʮʠʭ 

ʰʣʷʭ̔ʚ ʤʘʻ ʧʝʚʥʽ ʥʝʜʦʣʽʢʠ. ʇʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʢʦʤ ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

ʽʥʞʝʥʝʨʥʦʛʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʝʭʘʥʽʯʥʦʾ ʥʘʜʽʡʥʦʩʪʽ ʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʚʝʨʩʽʡʥʦʛʦ ʤʝʪʦʜʫ ʪʘ ʽʥʚʝʨʪʫʻʤʠʭ ʩʪʦʭʘʩʪʠʯʥʠʭ ʤʦʜʝʣʝʡ 

ʥʘʜʽʡʥʦʩʪʽ [3 - 5]. ʄʦʜʝʣʽ, ʱʦ ʥʘʚʝʜʝʥʽ ʫ [1, 2], ʮʽʣʢʦʤ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʚʠʤʦʛʘʤ, ʷʢʠʤ ʧʦʚʠʥʥʽ ʟʘʜʦʚʦʣʴʥʷʪʠ ʽʥʚʝʨʪʫʻʤʽ ʤʦʜʝʣʽ ʤʝʭʘʥʽʯʥʦʾ 

ʥʘʜʽʡʥʦʩʪʽ. ʉʪʘʪʠʩʪʠʯʥʝ ʦʮʽʥʶʚʘʥʥʷ ʟʘʣʝʞʥʦʩʪʽ ʽʤʦʚʽʨʥʦʩʪʽ ʙʝʟʚʽʜʤʦʚʥʦʾ 

ʨʦʙʦʪʠ ʚʽʜ ʥʘʨʦʙʽʪʢʫ ʫ ʚʠʧʘʜʢʫ ʤʝʭʘʥʽʯʥʠʭ ʚʽʜʤʦʚ ʟʘʟʚʠʯʘʡ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ 

ʮʝʥʟʫʨʦʚʘʥʠʤʠ ʚʠʙʽʨʢʘʤʠ ʜʘʥʠʭ, ʷʢʽ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʥʘʨʦʙʽʪʢʽʚ ʜʦ ʚʽʜʤʦʚʠ ʪʘ 

ʥʘʨʦʙʽʪʢʽʚ ʜʦ ʧʨʠʧʠʥʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʴ ʫ ʚʠʨʦʙʽʚ, ʱʦ ʥʝ ʚʽʜʤʦʚʣʷʣʠ [6].  

ɺ ʦʩʥʦʚʽ ʟʘʛʘʣʴʥʦʾ ʢʦʥʮʝʧʮʽʾ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʚʝʨʩʽʡʥʦʛʦ ʤʝʪʦʜʫ 

ʣʝʞʠʪʴ ʧʽʜʭʽʜ ʢʦʤʧʝʥʩʘʮʽʾ ʥʝʩʪʘʯʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ 

ʤʦʞʣʠʚʦʾ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʥʘʚʘʥʪʘʞʝʥʦʩʪʽ ʦʙôʻʢʪʫ, ʱʦ ʧʨʦʝʢʪʫʻʪʴʩʷ, 

ʜʦʮʽʣʴʥʦ, ʙʘʟʫʶʯʠʩʴ ʥʘ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʚʽʜʥʦʩʥʦ ʤʝʭʘʥʽʯʥʦʾ ʥʘʜʽʡʥʦʩʪʽ 

ʧʦʜʽʙʥʠʭ ʜʦ ʧʨʦʝʢʪʫʻʤʦʛʦ ʟʘ ʢʦʥʩʪʨʫʢʮʽʻʶ ʪʘ ʫʤʦʚʘʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʚʠʨʦʙʽʚ-ʘʥʘʣʦʛʽʚ, ʷʢʽ ʤʘʶʪʴ ʜʦʩʪʘʪʥʴʦ ʚʝʣʠʢʠʡ ʥʘʨʦʙʽʪʦʢ ʚ ʫʤʦʚʘʭ ʨʝʘʣʴʥʦʾ 

ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ʊʘʢʠʡ ʽʥʚʝʨʩʽʡʥʠʡ ʧʽʜʭʽʜ ʙʫʣʦ ʨʝʘʣʽʟʦʚʘʥʦ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ 

ʢʫʣʴʪʠʚʘʪʦʨʽʚ, ʷʢʽ ʚʠʢʦʥʫʶʪʴ ʧʝʨʝʜʧʦʩʽʚʥʠʡ ʪʘ ʟʘʛʘʣʴʥʠʡ ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ 

ʩʪʨʽʣʯʘʩʪʠʤʠ ʣʘʧʘʤʠ, ʱʦ ʟʘʢʨʽʧʣʝʥʽ ʜʦ ʨʘʤʠ ʢʫʣʴʪʠʚʘʪʦʨʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʉ-

ʧʦʜʽʙʥʠʭ ʧʨʫʞʥʠʭ ʩʪʽʡʦʢ. ʊʘʢʽ ʩʪʽʡʢʠ, ʜʝʬʦʨʤʫʶʯʠʩʴ, ʧʨʠʟʚʦʜʷʪʴ ʜʦ 

ʘʚʪʦʢʦʣʠʚʘʣʴʥʦʛʦ ʨʫʭʫ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ, ʱʦ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʞʦʨʩʪʢʠʤ 

ʟʘʢʨʽʧʣʝʥʥʷʤ ʤʘʻ ʩʫʪʪʻʚʽ ʧʝʨʝʚʘʛʠ, ʧʽʜʚʠʱʫʶʯʠ ʷʢʽʩʪʴ ʦʙʨʦʙʢʠ ˇʨʫʥʪʫ ʟʘ 

ʨʘʭʫʥʦʢ ʜʦʜʘʪʢʦʚʦʾ ʜʠʥʘʤʽʯʥʦʩʪʽ [7]. ʆʜʥʘʢ ʧʨʘʢʪʠʢʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʢʫʣʴʪʠʚʘʪʦʨʽʚ ʫ ʚʠʨʦʙʥʠʯʠʭ ʫʤʦʚʘʭ ʚʠʷʚʠʣʘ ʽ ʥʝʛʘʪʠʚʥʽ ʥʘʩʣʽʜʢʠ 

ʟʙʽʣʴʰʝʥʥʷ ʜʠʥʘʤʽʯʥʦʩʪʽ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ. ʅʘʩʘʤʧʝʨʝʜ ʧʽʜʚʠʱʝʥʘ ʛʥʫʯʢʽʩʪʴ 

ʩʪʽʡʦʢ, ʷʢʘ ʻ ʥʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ ʚʠʥʠʢʥʝʥʥʷ ʩʪʘʮʽʦʥʘʨʥʠʭ ʘʚʪʦʢʦʣʠʚʘʥʴ ʟ 

ʜʦʩʪʘʪʥʴʦ ʚʝʣʠʢʦʶ ʘʤʧʣʽʪʫʜʦʶ, ʧʨʠʟʚʦʜʠʪʴ ʽʥʦʜʽ ʜʦ ʨʘʧʪʦʚʠʭ ʨʫʡʥʫʚʘʥʴ 

ʩʪʽʡʦʢ, ʦʙʫʤʦʚʣʝʥʠʭ ʚʠʧʘʜʢʦʚʦ ʚʠʥʠʢʘʶʯʠʤʠ ʫʱʽʣʴʥʝʥʥʷʤʠ ˇʨʫʥʪʫ ʘʙʦ 

ʟʘʩʤʽʯʝʥʽʩʪʶ ʜʽʣʷʥʢʠ, ʱʦ ʦʙʨʦʙʣʷʣʠ. 

ʆʪʨʠʤʘʥʦ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʜʘʥʥʽ ʱʦʜʦ ʨʘʧʪʦʚʠʭ ʚʽʜʤʦʚ ʢʫʣʴʪʠʚʘʪʦʨʽʚ 

ʟ ʧʨʫʞʥʠʤʠ ʉ-ʧʦʜʽʙʥʠʤʠ ʩʪʽʡʢʘʤʠ, ʥʘ ʷʢʠʭ ʟʘʢʨʽʧʣʝʥʽ ʩʪʨʽʣʴʯʘʪʽ ʣʘʧʠ. 

ɽʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʟʘ ʦʙʩʷʛʦʤ ʻ ʩʪʘʪʠʩʪʠʯʥʦ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʠʤʠ 

ʽ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 7 ʦʙʣʘʩʪʷʭ ʋʢʨʘʾʥʠ, ʘ ʩʘʤʝ ʫ ʍʘʨʢʽʚʩʴʢʽʡ, ʉʫʤʩʴʢʽʡ, 

ɼʦʥʝʮʴʢʽʡ, ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʽʡ, ʇʦʣʪʘʚʩʴʢʽʡ, ɿʘʧʦʨʽʟʴʢʽʡ ʪʘ ʆʜʝʩʴʢʽʡ, ʱʦ 

ʦʭʦʧʣʶʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ ʛʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ: ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ˇʨʫʥʪʫ, ʱʽʣʴʥʽʩʪʴ, ʚʦʣʦʛʽʩʪʴ ʽ ʪʘʢʝ ʽʥ. ɺ ʫʩʽʭ ʚʠʧʘʜʢʘʭ ʨʫʡʥʫʚʘʥʥʷ ʩʪʽʡʦʢ ʤʘʚ 

ʤʽʩʮʝ ʨʘʧʪʦʚʠʡ ʟʣʘʤ. ʅʘʨʦʙʽʪʦʢ ʜʦ ʨʘʧʪʦʚʠʭ ʚʽʜʤʦʚ ʬʽʢʩʫʚʘʚʩʷ ʫ ʛʝʢʪʘʨʘʭ 

ʦʙʨʦʙʣʝʥʦʾ ʧʣʦʱʽ. 

ɿʘʛʘʣʦʤ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʝʢʩʧʣʫʘʪʘʮʽʻʶ ʧʨʫʞʥʠʭ ʩʪʽʡʦʢ 

ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ 13 ʢʫʣʴʪʠʚʘʪʦʨʘʭ. ʅʘʧʨʘʮʶʚʘʥʥʷ ʘʛʨʝʛʘʪʽʚ ʩʢʣʘʜʘʣʦ ʚʽʜ 



ȳɍɱɜəɔɖ ɞɑɓ ɐɚɛɚɎɱɐɑɕ XɁȣȣȣ ȸɱɒəɌɜɚɐəɚɲ əɌɟɖɚɎɚɲ ɖɚəɠɑɜɑəɢɱɲ 
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ʦʜʥʦʛʦ ʜʦ ʩʦʨʦʢʘ ʪʠʩʷʯ ʛʝʢʪʘʨʽʚ ʦʙʨʦʙʣʝʥʦʾ ʧʣʦʱʽ. ɹʫʣʦ ʟʘʬʽʢʩʦʚʘʥʦ 42 

ʨʘʧʪʦʚʽ ʚʽʜʤʦʚʠ: ʟʣʘʤ ʩʪʽʡʦʢ. ɿʘ ʯʘʩ ʩʧʦʩʪʝʨʝʞʝʥʴ ʩʫʤʘʨʥʠʡ ʥʘʨʦʙʽʪʦʢ 

ʢʫʣʴʪʠʚʘʪʦʨʽʚ ʩʢʣʘʚ ʙʽʣʴʰ ʥʽʞ 280 ʪʠʩ. ʛʘ. ɺʨʘʭʦʚʫʶʯʠ ʢʽʣʴʢʽʩʪʴ ʧʨʫʞʥʠʭ 

ʩʪʽʡʦʢ ʥʘ ʢʦʞʥʦʤʫ ʢʫʣʴʪʠʚʘʪʦʨʽ ʦʙʩʷʛʦʤ ʚʠʧʨʦʙʫʚʘʥʴ ʩʣʽʜ ʚʚʘʞʘʪʠ ʨʦʙʦʪʫ 

260 ʩʪʽʡʦʢ ʜʦ ʧʝʨʰʦʾ ʚʽʜʤʦʚʠ ʘʙʦ ʜʦ ʧʨʠʟʫʧʠʥʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʴ, ʷʢʽ 

ʫʪʚʦʨʶʶʪʴ ʙʘʛʘʪʦʨʘʟʦʚʦ ʮʝʥʟʫʨʦʚʘʥʫ ʟʘ ʥʘʨʦʙʽʪʢʦʤ ʚʠʙʽʨʢʫ ʩʪʘʪʠʩʪʠʯʥʠʭ 

ʜʘʥʠʭ.  

ɼʘʥʽ, ʦʪʨʠʤʘʥʽ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʥʘʜʽʡʥʦʩʪʽ 

ʧʨʫʞʥʠʭ ʩʪʽʡʦʢ, ʜʦʟʚʦʣʷʶʪʴ ʚʠʢʦʨʠʩʪʘʪʠ ʽʥʚʝʨʩʽʡʥʠʡ ʤʝʪʦʜ ʢʝʨʫʚʘʥʥʷ 

ʥʘʜʽʡʥʽʩʪʶ [3, 7]. ʈʝʘʣʽʟʘʮʽʷ ʮʴʦʛʦ ʤʝʪʦʜʫ ʤʦʞʣʠʚʘ ʪʦʜʽ, ʢʦʣʠ ʧʦʙʫʜʦʚʘʥʘ 

ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʘ ʩʪʘʪʠʩʪʠʯʥʘ ʤʦʜʝʣʴ ʥʘʜʽʡʥʦʩʪʽ, ʦʪʨʠʤʘʥʘ ʚ ʫʤʦʚʘʭ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʦʙôʻʢʪʫ. ʇʦʙʫʜʦʚʘ ʪʘʢʦʾ ʤʦʜʝʣʽ ʜʦʟʚʦʣʷʻ 

ʜʦʜʘʪʢʦʚʦ ʚʠʢʦʨʠʩʪʘʪʠ ʪʝʦʨʝʪʠʯʥʫ ʤʦʜʝʣʴ ʥʘʜʽʡʥʦʩʪʽ ʫ ʚʠʧʘʜʢʫ ʨʘʧʪʦʚʠʭ 

ʚʽʜʤʦʚ [3, 7]. 

ʆʩʢʽʣʴʢʠ ʝʢʩʪʨʝʤʘʣʴʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʨʽʜʢʽʩʥʠʭ 

ʚʠʧʘʜʢʦʚʠʭ ʧʦʜʽʡ, ʪʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʥʘʜʽʡʥʦʩʪʽ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʥʘʧʨʘʮʶʚʘʥʥʷ ʜʦʮʽʣʴʥʦ ʧʨʦʚʦʜʠʪʠ ʫ ʧʨʠʧʫʱʝʥʥʽ, ʱʦ ʚʠʧʘʜʢʦʚʠʡ ʧʦʪʽʢ 

ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʻ ʧʫʘʩʦʥʽʚʩʴʢʠʤ [5]. 

ʗʢʱʦ ʧʦʪʽʢ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ  ʻ ʩʪʘʮʽʦʥʘʨʥʠʡ ʟ ʧʦʩʪʽʡʥʦʶ 

ʽʥʪʝʥʩʠʚʥʽʩʪʶ 
oT

1
o =w  (ʜʝ ʊ0 ï ʩʝʨʝʜʥʽʡ ʧʝʨʽʦʜ ʤʽʞ ʚʠʧʘʜʢʦʚʠʤʠ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ), ʪʦ ʡʤʦʚʽʨʥʽʩʪʴ ʙʝʟʚʽʜʤʦʚʥʦʾ ʨʦʙʦʪʠ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʚʠʨʘʟʘʤʠ [1, 2] 
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ɺʭʽʜʥʘ ʚ (1) ʬʫʥʢʮʽʷ ʦʜʠʥʠʯʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʥʘʚʘʥʪʘʞʝʥʥʷ )(1 GF  

ʟʘʣʝʞʠʪʴ ʷʢ ʚʽʜ ʚʠʜʫ ʨʦʟʧʦʜʽʣʽʚ ʥʘʚʘʥʪʘʞʝʥʥʷ ʽ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ, ʪʘʢ ʽ ʚʽʜ 

ʚʝʣʠʯʠʥʠ ʾʭ ʧʘʨʘʤʝʪʨʽʚ [1, 2]. 

ʅʘ ʨʠʩ. 1 ʧʦʢʘʟʘʥʽ ʛʨʘʬʽʢʠ ʡʤʦʚʽʨʥʦʩʪʽ ʙʝʟʚʽʜʤʦʚʥʦʾ ʨʦʙʦʪʠ ʟʘʣʝʞʥʦ 

ʚʽʜ ʙʝʟʨʦʟʤʽʨʥʦʛʦ ʥʘʧʨʘʮʶʚʘʥʥʷ towt= . ʂʨʠʚʽ ʥʘ ʨʠʩ. 1 ʧʦʙʫʜʦʚʘʥʽ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʟʘʛʘʣʴʥʦʛʦ ʚʠʨʘʟʫ (1) ʧʨʠ ( )
bK

GGF --= 11)(1 , ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

ʨʦʟʧʦʜʽʣʫ ɺʝʡʙʫʣʣʘ ʜʣʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʽ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ. ʇʨʠ ʮʴʦʤʫ 
15,12=b  (ʢʦʝʬʽʮʽʻʥʪ ʚʘʨʽʘʮʽʾ ʥʘʚʘʥʪʘʞʝʥʥʷ ʽ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ 1,0=V ). 

ɽʤʧʽʨʠʯʥʫ ʟʘʣʝʞʥʽʩʪʴ ʡʤʦʚʽʨʥʦʩʪʽ ʙʝʟʚʽʜʤʦʚʥʦʾ ʨʦʙʦʪʠ ʧʨʫʞʥʦʾ 

ʩʪʽʡʢʠ ʢʫʣʴʪʠʚʘʪʦʨʘ Ri ʚ̔ ʜʦʙʨʘʞʘʻʤʦ ʥʘ ʛʨʘʬʽʢʫ ʫ ʚʽʜʧʦʚʽʜʥʠʭ ʢʦʦʨʜʠʥʘʪʘʭ 

(ʨʠʩ. 1, ʢʨʠʚʘ 1). ʎʝ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ ʥʘʙʣʠʞʝʥʝ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʫ 

ʥʘʚʘʥʪʘʞʫʚʘʥʦʩʪʽ - ɤʥ = 0,00161, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʩʝʨʝʜʥʴʦʤʫ ʧʝʨʽʦʜʫ ʤʽʞ 

ʚʠʧʘʜʢʦʚʠʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ ʊʥ = 625 ɻʘ. ɺʽʜʧʦʚʽʜʥʝ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ 

ʥʘʙʣʠʞʝʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʫ ʟʘʧʘʩʫ 
ʥK =1,22. ʎʝ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ 

ʥʘʙʣʠʞʝʥʫ ʪʝʦʨʝʪʠʯʥʫ ʟʘʣʝʞʥʽʩʪʴ ʡʤʦʚʽʨʥʦʩʪʽ ʙʝʟʚʽʜʤʦʚʥʦʾ ʨʦʙʦʪʠ R(t). 

ʈʝʘʣʽʟʘʮʽʷ ʽʥʚʝʨʩʽʡʥʦʛʦ ʤʝʪʦʜʫ ʫ ʩʫʢʫʧʥʦʩʪʽ ʟ ʧʦʙʫʜʦʚʘʥʠʤʠ 

ʤʦʜʝʣʷʤʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʡʤʦʚʽʨʥʦʩʪʽ ʙʝʟʚʽʜʤʦʚʥʦʾ ʨʦʙʦʪʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 



"ȽɟɣɌɝəɱ ɛɜɚɍɗɑɘɔ ɓɑɘɗɑɜɚɍɝɨɖɚɲ ɘɑɡɌəɱɖɔ" (16ð18 ɒɚɎɞəɫ 2022 ɜɚɖɟ) 
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ʥʘʨʦʙʽʪʢʫ ʪʘ ʢʦʝʬʽʮʽʻʥʪʫ ʟʘʧʘʩʫ [1-3] (ʨʠʩ. 1, ʢʨʠʚʘ 2) ʜʘʻ ʚʠʨʦʙʥʠʢʫ 

ʦʯʝʚʠʜʥʫ ʤʦʞʣʠʚʽʩʪʴ ʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʥʘʜʽʡʥʽʩʪʶ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʟʤʽʥʠ ʢʦʝʬʽʮʽʻʥʪʽʚ ʟʘʧʘʩʫ ʟʘ ʩʝʨʝʜʥʽʤʠ K, ʱʦ ʧʨʠʟʚʝʜʝ ʜʦ ʩʪʘʙʽʣʽʟʘʮʽʾ ʨʽʚʥʷ 

ʙʝʟʚʽʜʤʦʚʥʦʩʪʽ ʝʣʝʤʝʥʪʽʚ ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʟʘʧʘʩʫ ʽ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʟʤʝʥʰʝʥʥʷ ʚʧʣʠʚʫ ʥʘʧʨʘʮʶʚʘʥʥʷ ʥʘ ʡʤʦʚʽʨʥʽʩʪʴ ʙʝʟʚʽʜʤʦʚʥʦʾ 

ʨʦʙʦʪʠ. 
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ʈʠʩ. 1. ɻʨʘʬʽʢʠ ʢʨʠʚʠʭ ʟʤʽʥʠ ʡʤʦʚʽʨʥʦʩʪʽ ʙʝʟʚʽʜʤʦʚʥʦʾ ʨʦʙʦʪʠ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʥʘʧʨʘʮʶʚʘʥʥʷ ʽ ʢʦʝʬʽʮʽʻʥʪʫ ʟʘʧʘʩʫ. 
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ɯʅʅʆɺɸʎɯʁʅʀʁ ʇɯɼʍɯɼ ɺʀɿʅɸʏɽʅʅʗ ʈɯɺʅʗ ɽʂʆʃʆɻɯʏʅʆɰ 

ʈʆɹʆʊʀ ʄʆɹɯʃʔʅʆɰ ʉɯʃʔʉʔʂʆɻʆʉʇʆɼɸʈʉʔʂʆɰ ʊɽʍʅɯʂʀ 
 

ʄʽʪʢʦʚ ɺ. ɹ. 

ʊʘʚʨʽʡʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɼʤʠʪʨʘ 

ʄʦʪʦʨʥʦʛʦ 

 

ʇʝʨʝʩʫʚʥʽ ʝʥʝʨʛʝʪʠʯʥʽ ʟʘʩʦʙʠ ʻ ʦʜʥʠʤ ʽʟ ʦʩʥʦʚʥʠʭ ʜʞʝʨʝʣ 

ʥʝʛʘʪʠʚʥʦʛʦ ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. ʆʩʥʦʚʥʠʤʠ 

ʰʢʽʜʣʠʚʠʤʠ ʬʘʢʪʦʨʘʤʠ ʻ: ʧʨʦʜʫʢʪʠ ʟʛʦʨʷʥʥʷ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ, ʚʠʪʦʢʠ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʤʘʩʪʠʣʴʥʦ-ʦʭʦʣʦʜʞʫʶʯʠʭ ʨʽʜʠʥ, ʤʝʭʘʥʽʯʥʝ ʫʱʽʣʴʥʝʥʥʷʤ ʽ 

ʨʫʡʥʫʚʘʥʥʷ ˇʨʫʥʪʫ, ʘʢʫʩʪʠʯʥʠʡ ʚʧʣʠʚ, ʚʽʙʨʘʮʽʷ ʪʦʱʦ.  

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ: ʧʽʜʚʠʱʝʥʥʷ ʽʥʬʦʨʤʘʪʠʚʥʦʩʪʽ ʤʝʪʦʜʠʢʠ 

ʦʮʽʥʶʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʦʙʽʣʴʥʦʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ 

ʪʝʭʥʽʢʠ ʰʣʷʭʦʤ ʚʨʘʭʫʚʘʥʥʷ ʫʟʘʛʘʣʴʥʝʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʾʭ ʝʢʦʣʦʛʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ. 

ʋ ʢʣʘʩʠʯʥʽʡ ʪʝʦʨʽʾ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʦʛʦ ʧʘʨʢʫ 

ʧʦʢʘʟʥʠʢ çʝʢʦʣʦʛʽʯʥʦʩʪʽ ʢʦʤʧʣʝʢʩʫ ʤʘʰʠʥè ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʦʢʘʟʥʠʢʘʤʠ 

ʝʢʦʣʦʛʽʯʥʦʩʪʽ: ʝʥʝʨʛʦʻʤʥʽʩʪʴ, ʫʱʽʣʴʥʝʥʥʷ ˇʨʫʥʪʫ, ʚʠʣʫʯʝʥʥʷ ʛʫʤʫʩʫ, 

ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ [1]. 

ɺ ʣʽʪʝʨʘʪʫʨʽ [2], ʥʘʧʨʠʢʣʘʜ, ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʙʽʣʴʰ ʜʦʩʢʦʥʘʣʫ ʥʦʚʫ 

ʤʝʪʦʜʠʢʫ ʚʠʟʥʘʯʝʥʥʷ ʫʟʘʛʘʣʴʥʝʥʦʛʦ çʢʦʝʬʽʮʽʻʥʪʘ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠè 

(GFʝs) ʟʘ ʚʧʣʠʚʦʤ ʨʦʙʦʪʠ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʦʛʦ ʘʛʨʝʛʘʪʫ ʥʘ ʥʘʚʢʦʣʠʰʥʻ 

ʩʝʨʝʜʦʚʠʱʝ, ʷʢʠʡ ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ ʚʠʛʣʷʜʽ ʚʽʜʥʦʩʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ 

ʧʦʛʽʨʰʝʥʥʷ ʩʫʤʠ ʝʢʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʦʙʦʪʠ ʦʩʪʘʥʥʽʭ, ʚʽʜʥʝʩʝʥʠʭ ʜʦ ʾʭ 

ʥʦʨʤʘʪʠʚʥʠʭ ʟʥʘʯʝʥʴ [3]: 

GFʝs =ʂU Ŀ̔Uʢi/Ui +ʂFĿFʢi/Fi +SKʊi +KNĿNʢi/Ni +KʉʆĿgʉʆʢi/gCOi + 

+KCHĿgʉʅʢi/gCHi +KNOxĿgNʆʭʢi/gNʆʭi +KL1ĿL1ʢ/L1 +KL2ĿL2ʢ/L2 +           (1) 

+KL3ĿL3ʢ/L3 +KNĿNʂʭ.ʭ/Nʭ.ʭ +KʉʆĿgʉʆʂʭ.ʭ/gCOʭ.ʭ+KCHĿgʉʅʂʭ.ʭ/gCHʭ.ʭ + Koʪx , 
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ʇʨʠ ʦʮʽʥʮʽ ʝʢʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʦʙʽʣʴʥʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʟʘʩʦʙʽʚ 

ʚʘʨʪʦ ʚʨʘʭʦʚʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʦʩʪʘʥʥʽʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. ɿʘʣʝʞʥʽʩʪʴ ʚʽʜ 

ʨʦʟʨʘʭʫʥʢʫ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʨʽʚʥʷ ʤʦʙʽʣʴʥʦʽ ʩ.ʛ. ʪʝʭʥʽʢʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʡʦʛʦ 

ʝʢʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʪʠʤʝ ʚʠʛʣʷʜ: 

ʈʪ= SUt ĿUʪ + Sɸʪ Ŀɸʪ + SWʪ ĿWʪ + Sʉʪ Ŀʉʪ + Sɽʪ Ŀɽʪ,  (2) 

ʜʝ Uʊ, ɸʊ, Wʇ, ʉʊ, ɽʊ ï ʫʟʘʛʘʣʴʥʝʥʽ ʧʦʢʘʟʥʠʢʠ ʟʘ ʪʝʭʥʦʣʦʛʽʯʥʦʶ 

ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʶ, ʫʨʦʞʘʡʥʽʩʪʶ, 

ʘʛʨʦʪʝʭʥʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, 

ʩʦʙʽʚʘʨʪʽʩʪʶ ʚʠʢʦʥʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʦʧʝʨʘʮʽʡ, ʝʢʦʣʦʛʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ; 

     SU, SA, SW, SC, Sɽ - ʚʘʛʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ ʚʽʜʧʦʚʽʜʥʠʭ ʫʟʘʛʘʣʴʥʝʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʧʝʨʝʩʫʚʥʦʛʦ ʝʣʝʢʪʨʦʽʥʩʪʨʫʤʝʥʪʫ. 

ʉʪʨʫʢʪʫʨʘ ʧʦʢʘʟʥʠʢʘ ʝʢʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ɽʪ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʧʨʠʟʥʘʯʝʥʥʷ ʦʮʽʥʶʚʘʥʦʛʦ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ ʪʘ ʤʝʪʠ ʨʦʟʚ'ʷʟʫʚʘʥʦʾ ʟʘʜʘʯʽ. ʅʘ 

ʥʘʰʫ ʜʫʤʢʫ, ʧʨʠ ʧʦʨʽʚʥʷʣʴʥʽʡ ʦʮʽʥʮʽ ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʷʢ ʦʜʠʥʠʮʽ 

ʤʦʞʥʘ ʧʨʠʡʥʷʪʠ ʪʘʢʽ ʧʦʢʘʟʥʠʢʠ ʾʭ ʝʢʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ: Kqeg - ʷʢʽʩʪʴ 

ʚʠʭʣʦʧʥʠʭ ʛʘʟʽʚ; Kʨol - ʟʘʙʨʫʜʥʝʥʥʷ ʨʦʙʦʯʠʤʠ ʨʽʜʠʥʘʤʠ; Kmds - ʤʝʭʘʥʽʯʥʝ 

ʨʫʡʥʫʚʘʥʥʷ ˇʨʫʥʪʫ; Kn - ʰʫʤ; Kv - ʚʽʙʨʘʮʽʷ; Kcs - ʫʱʽʣʴʥʝʥʥʷ ʛʨʫʥʪʫ; Kso - 

ʚʘʛʦʤʽʩʪʴ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʽʜʭʦʜʽʚ. ʊʦʜʽ ʜʣʷ ʤʦʙʽʣʴʥʦʽ ʩ.ʛ. ʪʝʭʥʽʢʠ ʧʦʢʘʟʥʠʢ 

ʝʢʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ Eʪ ʚ ʫʟʘʛʘʣʴʥʝʥʦʤʫ ʚʠʛʣʷʜʽ ʤʦʞʥʘ ʚʠʨʘʟʠʪʠ ʫ 

ʩʫʤʽ ʜʦʙʫʪʢʽʚ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ Si ʦʢʨʝʤʠʭ ʫʟʘʛʘʣʴʥʝʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʥʘ 

ʾʭ ʚʽʜʥʦʩʥʽ ʟʥʘʯʝʥʥʷ: 

ɽʪ=SKqegÖKqeg+SKʨolÖKʨol+SKmdsÖKmds+SKnÖKn+SKvÖKv+SKcsÖKcs ʛ+SʂsoĀʂso,    (3) 

ʜʝ SKqeg, SKʨol, SKmds, SKn, SKv, Sʂso - ʢʦʝʬʽʮʽʻʥʪʠ ʚʘʞʣʠʚʦʩʪʽ ʦʢʨʝʤʠʭ 

ʚʽʜʥʦʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʝʢʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. 

ʋʟʘʛʘʣʴʥʝʥʽ ʦʜʠʥʠʯʥʽ ʟʥʘʯʝʥʥʷ ʟʛʽʜʥʦ ʟ ʨʽʚʥʷʥʥʷʤ (3) ʥʝ ʧʦʚôʷʟʘʥʽ ʤʽʞ 

ʩʦʙʦʶ ʘʙʦ ʟ ET ʞʦʜʥʦʶ ʘʥʘʣʽʪʠʯʥʦʶ ʯʠ ʝʤʧʽʨʠʯʥʦʶ ʟʘʣʝʞʥʽʩʪʶ. ɿʘʚʜʘʥʥʷ 

ï ʟʥʘʡʪʠ ʪʘʢʫ ʟʘʣʝʞʥʽʩʪʴ. ʅʘʡʙʽʣʴʰ ʜʦʮʽʣʴʥʠʤ ʤʝʪʦʜʦʤ ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ 

ʧʨʦʙʣʝʤʠ ʻ ʤʝʪʦʜ ʨʘʥʞʫʚʘʥʥʷ ʦʢʨʝʤʠʭ ʧʦʢʘʟʥʠʢʽʚ ʰʣʷʭʦʤ ʦʧʠʪʫʚʘʥʥʷ 

ʝʢʩʧʝʨʪʽʚ [1, 4]. 

ʋ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ʜʣʷ ʨʝʡʪʠʥʛʫ ʝʢʦʣʦʛʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʙʫʣʦ ʚʽʜʽʙʨʘʥʦ 10 ʝʢʩʧʝʨʪʽʚ ï ʚʯʝʥʠʭ ʽ ʩʧʝʮʽʘʣʽʩʪʽʚ ʫ ʛʘʣʫʟʽ ʤʝʭʘʥʽʟʘʮʽʾ 

ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʘʛʨʦʥʦʤʽʾ, ʝʢʦʣʦʛʽʾ ʪʘ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʾʭ ʦʧʠʪʫʚʘʥʥʷ ʱʦʜʦ ʟʥʘʯʫʱʦʩʪʽ ʦʢʨʝʤʠʭ ʧʦʢʘʟʥʠʢʽʚ ʝʢʦʣʦʛʦ-

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʦʙʽʣʴʥʦʽ ʩ.ʛ. ʪʝʭʥʽʢʠ ʚʠʟʥʘʯʝʥʦ ʨʘʥʛʠ ʩʘʤʠʭ 

ʧʦʢʘʟʥʠʢʽʚ. ʇʨʠʯʦʤʫ ʥʘʡʚʠʱʠʡ ʨʘʥʛ ʚʽʜʧʦʚʽʜʘʻ ʧʦʢʘʟʥʠʢʘʤ ʥʘʡʚʠʱʦʾ 

ʟʥʘʯʫʱʦʩʪʽ, ʥʠʞʯʠʡ, ʚʽʜʧʦʚʽʜʥʦ, ï ʥʘʡʤʝʥʰ ʟʥʘʯʫʱʽ. 

ʆʮʽʥʢʫ ʫʟʛʦʜʞʝʥʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ, ʦʪʨʠʤʘʥʠʭ ʚʽʜ ʝʢʩʧʝʨʪʽʚ, ʧʨʦʚʦʜʠʣʠ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʥʢʦʨʜʘʮʽʾ W [2, 3]. ʇʝʨʝʚʽʨʢʫ ʟʥʘʯʫʱʦʩʪʽ 

ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʥʢʦʨʜʘʮʽʾ W ʧʨʦʚʦʜʠʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʨʠʪʝʨʽʶ ɢ2-ʇʽʨʩʦʥʘ 

[2]. 



ȳɍɱɜəɔɖ ɞɑɓ ɐɚɛɚɎɱɐɑɕ XɁȣȣȣ ȸɱɒəɌɜɚɐəɚɲ əɌɟɖɚɎɚɲ ɖɚəɠɑɜɑəɢɱɲ 
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ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʝʢʩʧʝʨʪʥʦʛʦ ʦʧʠʪʫʚʘʥʥʷ ʚʠʟʥʘʯʝʥʦ ʚʘʛʦʚʽ 

ʢʦʝʬʽʮʽʻʥʪʠ ʦʢʨʝʤʠʭ ʧʦʢʘʟʥʠʢʽʚ ʝʢʦʣʦʛʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʤʦʙʽʣʴʥʠʭ ʝʥʝʨʛʦʧʨʦʜʫʢʪʽʚ ʟʘ ʨʽʚʥʷʥʥʷʤ [4]: 
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ʜʝ tʢ - ʧʽʜʩʫʤʢʦʚʠʡ ʨʘʥʛ ʦʢʨʝʤʦʛʦ ʧʦʢʘʟʥʠʢʘ ʝʢʦʣʦʛʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ; 

     n - ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʦʢʨʝʤʠʭ ʧʦʢʘʟʥʠʢʽʚ. 

ʈʝʟʫʣʴʪʘʪʠ ʦʧʠʪʫʚʘʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʥʘ ʫʟʘʛʘʣʴʥʝʥʠʡ ʧʦʢʘʟʥʠʢ 

ʝʢʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʦʙʽʣʴʥʦʛʦ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʦʙôʻʢʪʘ ʥʘʡʙʽʣʴʰʝ 

ʚʧʣʠʚʘʶʪʴ ʽʥʜʝʢʩ ʫʱʽʣʴʥʝʥʥʷ ˇʨʫʥʪʫ Kcs, ʧʦʪʽʤ ʤʝʭʘʥʽʯʥʝ ʨʫʡʥʫʚʘʥʥʷ 

ˇʨʫʥʪʫ Kmds, ʩʢʣʘʜ ʚʠʭʣʦʧʥʠʭ ʛʘʟʽʚ Kqeg, ʟʘʙʨʫʜʥʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʛʦ 

ʦʙôʻʢʪʘ. ʨʽʜʠʥʠ, Kʨol ʰʫʤ Kn, ʚʽʙʨʘʮʽʷ Kv ʽ ʥʘʡʤʝʥʰʠʡ ʝʬʝʢʪ - ʚʘʛʦʤʽʩʪʴ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʽʜʭʦʜʽʚ Kso.  

ʇʦʢʘʟʥʠʢ ʝʢʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʦʙʽʣʴʥʦʽ ʩ.ʛ. ʪʝʭʥʽʢʠ ʟʘ 

ʬʦʨʤʫʣʦʶ (3) ʚ ʨʝʟʫʣʴʪʘʪʽ ʦʧʠʪʫʚʘʥʥʷ ʝʢʩʧʝʨʪʽʚ ʥʘʙʫʜʝ ʚʠʛʣʷʜʫ: 

ɽʪ=0,25 Kcs + 0,22 Kmds + 0,18 Kqeg + 0,14 Kʨol + 0,11 Kn + 0,07 Kv + 0,03 

Kso. 

ʅʘ ʜʫʤʢʫ ʝʢʩʧʝʨʪʽʚ, ʥʘʡʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʧʦʢʘʟʥʠʢ ʪʝʭʥʦʣʦʛʽʯʥʦʾ 

ʫʥʽʚʝʨʩʘʣʴʥʦʩʪʽ UT, ʧʦʪʽʤ ʘʛʨʦʪʝʭʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ɸʊ, ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ WT, 

ʝʢʦʣʦʛʽʯʥʽʩʪʴ ɽʊ ʽ ʥʘʡʤʝʥʰʠʡ ʚʧʣʠʚ ʤʘʻ ʧʦʢʘʟʥʠʢ ʚʠʪʨʘʪ ʥʘ ʪʝʭʥʦʣʦʛʽʯʥʠʡ 

ʧʨʦʮʝʩ CT. ɸ ʨʽʚʥʷʥʥʷ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʪʝʭʥʽʯʥʦʛʦ ʨʽʚʥʷ ʤʦʙʽʣʴʥʦʽ ʩ.ʛ. 

ʪʝʭʥʽʢʠ ʟʘ ʬʦʨʤʫʣʦʶ (1) ʚ ʨʝʟʫʣʴʪʘʪʽ ʝʢʩʧʝʨʪʥʦʛʦ ʦʧʠʪʫʚʘʥʥʷ ʥʘʙʫʜʝ 

ʚʠʛʣʷʜʫ: 

ʈʪ = 0,33UT + 0,27AT + 0,2WT + 0,13ET + 0,07 CT 

ʆʪʨʠʤʘʥʠʡ ʨʝʟʫʣʴʪʘʪ ʧʦʢʘʟʫʻ, ʱʦ ʥʘ ʩʴʦʛʦʜʥʽ ʙʽʣʴʰ ʘʢʪʫʘʣʴʥʦʶ ʻ 

ʦʮʽʥʢʘ ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʤʦʙʽʣʴʥʦʛʦ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʦʙôʻʢʪʘ ʥʘ 

ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ, ʥʽʞ ʚʘʨʪʽʩʪʴ ʦʜʠʥʠʮʽ ʨʦʙʦʪʠ ʡʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ. ɯ 

ʟ ʪʘʢʠʤ ʚʠʩʥʦʚʢʦʤ ʥʝ ʤʦʞʥʘ ʥʝ ʧʦʛʦʜʠʪʠʩʷ, ʦʩʢʽʣʴʢʠ ʥʝʭʪʫʚʘʥʥʷ ʚʧʣʠʚʦʤ 

ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʚ ʥʘʡʙʣʠʞʯʦʤʫ ʤʘʡʙʫʪʥʴʦʤʫ ʤʦʞʝ ʟʚʝʩʪʠ 

ʥʘʥʽʚʝʮʴ ʝʢʦʥʦʤʽʯʥʠʡ ʧʨʠʙʫʪʦʢ ʚʽʜ ʚʠʨʦʙʥʠʮʪʚʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ 

ʧʨʦʜʫʢʮʽʾ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ  ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʘʨʪʽʩʪʴ ʮʽʻʾ ʚʣʘʩʪʠʚʦʩʪʽ, ʟʘ 

ʦʮʽʥʢʘʤʠ ʝʢʩʧʝʨʪʽʚ, ʤʝʥʰʘ ʟʘ ʪʝʭʥʦʣʦʛʽʯʥʫ ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʴ, 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʘʛʨʦʪʝʭʥʽʯʥʫ ʷʢʽʩʪʴ, ʘʣʝ ʚʠʱʘ ʟʘ ʚʘʨʪʽʩʪʴ ʚʠʢʦʥʘʥʦʾ 

ʦʧʝʨʘʮʽʾ. ɺʨʘʭʫʚʘʥʥʷ ʧʦʢʘʟʥʠʢʘ ʝʢʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʦʙʽʣʴʥʦʽ ʩ.ʛ. 

ʪʝʭʥʽʢʠ ʜʦʟʚʦʣʷʻ ʧʨʠʡʥʷʪʠ ʥʘʡʙʽʣʴʰ ʦʙôʻʢʪʠʚʥʝ ʨʽʰʝʥʥʷ ʱʦʜʦ ʜʦʮʽʣʴʥʦʩʪʽ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʡʦʛʦ ʫ ʚʠʨʦʙʥʠʮʪʚʦ, ʝʬʝʢʪʠʚʥʦʩʪʽ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ 

ʪʝʭʥʦʣʦʛʽʯʥʦʩʪʽ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ. 

ʆʮʽʥʢʘ ʚʘʞʣʠʚʦʩʪʽ ʦʢʨʝʤʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʣʷ ʫʟʘʛʘʣʴʥʝʥʦʛʦ ʧʦʢʘʟʥʠʢʘ 

ʝʢʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʦʙʽʣʴʥʦʽ ʩ.ʛ. ʪʝʭʥʽʢʠ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 
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ʦʧʠʪʫʚʘʥʥʷ ʝʢʩʧʝʨʪʽʚ ʧʦʢʘʟʘʣʘ, ʱʦ ʥʘʡʙʽʣʴʰʠʡ ʚʧʣʠʚ ʤʘʻ ʧʦʢʘʟʥʠʢ 

ʫʱʽʣʴʥʝʥʥʷ ˇʨʫʥʪʫ, ʧʦʪʽʤ ʤʝʭʘʥʽʯʥʦʛʦ ʨʫʡʥʫʚʘʥʥʷ ˇʨʫʥʪʫ, ʩʢʣʘʜʫ 

ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ, ʟʘʙʨʫʜʥʝʥʥʷ ʨʦʙʦʯʠʭ ʨʽʜʠʥ, ʰʫʤʫ, ʚʽʙʨʘʮʽʾ ʪʘ 

ʥʘʡʤʝʥʰʠʭ ʫʜʘʨʽʚ ï ʮʝ ʢʦʤʧʦʥʫʶʯʘ ʩʭʝʤʘ ʝʣʝʢʪʨʦʽʥʩʪʨʫʤʝʥʪʘ. 
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ʍʦʣʦʜʶʢ ʆ. ɺ. 

ɺʽʥʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ɸʛʨʦʪʝʭʥʽʯʥʽ ʦʧʝʨʘʮʽʾ ʧʦ ʦʙʧʨʠʩʢʫʚʘʥʥʶ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʢʫʣʴʪʫʨ ʚʽʜ ʭʚʦʨʦʙ ʪʘ ʰʢʽʜʥʠʢʽʚ ʻ ʚʘʞʣʠʚʦʶ ʯʘʩʪʠʥʦʶ ʧʨʘʢʪʠʯʥʦ ʚ ʙʫʜʴ-

ʷʢʽʡ ʘʛʨʦʪʝʭʥʦʣʦʛʽʾ. ɺʦʥʠ ʩʢʣʘʜʘʶʪʴ ʩʫʪʪʻʚʫ ʯʘʩʪʠʥʫ ʩʦʙʽʚʘʨʪʦʩʪʽ ʚʩʽʻʾ 

ʘʛʨʦʪʝʭʥʦʣʦʛʽʾ ʪʘ, ʷʢ ʥʘʩʣʽʜʦʢ, - ʩʦʙʽʚʘʨʪʽʩʪʴ ʢʽʥʮʝʚʦʾ ʦʜʝʨʞʘʥʦʾ ʧʨʦʜʫʢʮʽʾ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʙʝʟʧʽʣʦʪʥʠʭ ʣʽʪʘʣʴʥʠʭ ʘʧʘʨʘʪʽʚ (ɹʇʃɸ) ʚ ʩʽʣʴʩʴʢʦʤʫ 

ʛʦʩʧʦʜʘʨʩʪʚʽ ʤʘʻ ʚʝʣʠʯʝʟʥʠʡ ʧʦʪʝʥʮʽʘʣ ʽ ʟ ʢʦʞʥʠʤ ʨʦʢʦʤ ʽʥʪʝʨʝʩ ʜʦ ʾʭ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʨʦʩʪʘʻ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʧʨʠ ʨʝʘʣʽʟʘʮʽʾ ʟʘʚʜʘʥʴ ʪʦʯʥʦʛʦ 

ʟʝʤʣʝʨʦʙʩʪʚʘ.  

ɽʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʛʨʦʜʨʦʥʽʚ ʫ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʧʨʠ 

ʦʙʧʨʠʩʢʫʚʘʥʥʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʾʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʪʦʙʪʦ ʚʽʜ ʦʙʩʷʛʫ ʚʠʢʦʥʘʥʦʾ 

ʨʦʙʦʪʠ ʟʘ ʦʜʠʥʠʮʶ ʯʘʩʫ (ʛʘ/ʛʦʜ). ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʻ ʦʜʥʽʻʶ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ 

ʪʝʭʥʽʢʦ-ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʷʢʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʦʙʦʯʦʾ ʰʠʨʠʥʠ 

ʩʤʫʛʠ ʨʦʟʧʠʣʶʚʘʥʥʷ ʜʨʦʥʘ, ʨʦʙʦʯʦʾ ʰʚʠʜʢʦʩʪʽ, ʦʙôʻʤʫ ʙʘʢʫ (ʪʝʭʥʦʣʦʛʽʯʥʦʾ 
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ʤʽʩʪʢʦʩʪʽ), ʢʦʝʬʽʮʽʻʥʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʯʘʩʫ ʟʤʽʥʠ ʧʨʠ ʨʦʙʦʪʽ ʜʨʦʥʘ-

ʦʙʧʨʠʩʢʫʚʘʯʘ (ɼʆ), ʢʚʘʣʽʬʽʢʘʮʽʾ ʦʧʝʨʘʪʦʨʘ ʪʘ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʘʮʽ ʙʨʠʛʘʜʠ. ʗʢ 

ʥʘʩʣʽʜʦʢ, ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ 

ʘʛʨʦʜʨʦʥʽʚ Agras (ʊ16, ʊ20, ʊ30) ʢʦʤʧʘʥʽʾ DJI ʥʘ ʦʙʧʨʠʩʢʫʚʘʥʥʽ ʢʫʣʴʪʫʨʥʠʭ 

ʨʦʩʣʠʥ ʟʘʩʦʙʘʤʠ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ ʚʽʜ ʰʢʽʜʥʠʢʽʚ ʪʘ ʭʚʦʨʦʙ ʻ ʘʢʪʫʘʣʴʥʠʤ 

ʟʘʚʜʘʥʥʷʤ. 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʜʨʦʥʽʚ Agras 

ʢʦʤʧʘʥʽʾ DJI ʥʘ ʦʙʧʨʠʩʢʫʚʘʥʥʽ ʢʫʣʴʪʫʨʥʠʭ ʨʦʩʣʠʥ ʟʘʩʦʙʘʤʠ ʟʘʭʠʩʪʫ ʚʽʜ 

ʰʢʽʜʥʠʢʽʚ, ʭʚʦʨʦʙ, ʙʫʨôʷʥʽʚ. 

ʋʩʽ ʪʨʠ ʤʦʜʝʣʽ Agras ʊ16, ʊ20 ʽ ʊ30 ʚʽʜ DJI ʝʬʝʢʪʠʚʥʦ ʦʙʧʨʠʩʢʫʶʪʴ 

ʢʫʣʴʪʫʨʠ ʟʘʚʜʷʢʠ ʧʦʪʫʞʥʦʤʫ ʧʨʦʛʨʘʤʥʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʶ, ʩʠʩʪʝʤʽ 

ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʪʘ ʧʣʘʥʫʚʘʥʥʷ 3D-ʦʧʝʨʘʮʽʡ. ɺʦʥʠ ʤʽʩʪʷʪʴ ʤʦʜʫʣʴʥʫ 

ʢʦʥʩʪʨʫʢʮʽʶ ʣʽʪʘʣʴʥʦʛʦ ʘʧʘʨʘʪʫ, ʱʦ ʩʧʨʠʷʻ ʟʨʫʯʥʦʤʫ ʦʙʩʣʫʛʦʚʫʚʘʥʥʶ 

ʩʠʩʪʝʤʠ ʽ ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ ʧʦʣʴʦʪʽʚ. ɰʭ ʤʦʜʫʣʴʥʘ ʢʦʥʩʪʨʫʢʮʽʷ ʩʧʨʦʱʫʻ 

ʩʢʣʘʜʘʥʥʷ, ʦʩʦʙʣʠʚʦ ʤʦʜʝʣʽ ʊ30, ʽ ʱʦʜʝʥʥʠʡ ʜʦʛʣʷʜ ʟʘ ʜʨʦʥʦʤ. ʃʝʛʢʘ ʪʘ 

ʤʽʮʥʘ ʧʣʘʪʬʦʨʤʘ ʯʘʩʪʢʦʚʦ ʚʠʛʦʪʦʚʣʝʥʘ ʟ ʢʘʨʙʦʥʦʚʦʛʦ ʚʦʣʦʢʥʘ, ʷʢʘ ʫ 

ʩʢʣʘʜʝʥʦʤʫ ʚʠʛʣʷʜʽ ʩʪʘʥʦʚʠʪʴ 25 % ʚʽʜ ʧʦʯʘʪʢʦʚʦʛʦ ʨʦʟʤʽʨʫ, ʱʦ ʟʨʫʯʥʦ ʜʣʷ 

ʭʾ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ. ʑʦʜʦ ʤʦʜʝʣʽ Agras ʊ30, ʪʦ ï ʮʝ ʢʦʧʪʝʨ ʟ ʮʽʣʴʥʠʤʠ 

ʝʣʝʤʝʥʪʘʤʠ, ʷʢʽ ʤʽʮʥʦ ʧʨʠʢʨʽʧʣʝʥʽ ʜʦ ʨʘʤʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʫʥʠʢʘʪʠ ʧʨʦʙʣʝʤ ʟ 

ʣʘʧʘʤʠ, ʷʢʽ ʙʫʣʠ ʧʨʠʪʘʤʘʥʥʠʤʠ ʜʣʷ ʧʦʧʝʨʝʜʥʽʭ ʤʦʜʝʣʝʡ ʧʽʜ ʯʘʩ 

ʧʨʠʟʝʤʣʝʥʥʷ. 

ɼʣʷ ʟʜʽʡʩʥʝʥʥʷ ʧʦʣʴʦʪʽʚ ʢʦʨʠʩʪʫʚʘʯʘʤ ʜʦʩʪʫʧʥʽ ʥʘʩʪʫʧʥʽ ʨʝʞʠʤʠ 

ʝʢʩʧʣʫʘʪʘʮʽʾ: "Route" (ʤʘʨʰʨʫʪ); "A-B Route" (ʤʘʨʰʨʫʪ ɸ-ɺ); "Manual" 

(ʨʫʯʥʝ ʢʝʨʫʚʘʥʥʷ); "Manual Plus" (ʨʫʯʥʝ ʢʝʨʫʚʘʥʥʷ ʧʣʶʩ) [1, 2]. 

ʇʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʨʦʥʽʚ-ʦʙʧʨʠʩʢʫʚʘʯʽʚ (ɼʆ) 

ʦʟʥʘʯʘʻ ʟʙʽʣʴʰʠʪʠ ʾʭʥʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽ ʟʥʠʟʠʪʠ ʧʠʪʦʤʽ ʟʘʪʨʘʪʠ ʯʘʩʫ, 

ʚʠʪʨʘʪʠ ʝʥʝʨʛʽʾ ʟʘʨʷʜʫ ʙʘʪʘʨʝʾ ʪʘ ʢʦʰʪʽʚ ʥʘ ʦʜʠʥʠʮʶ ʚʠʢʦʥʘʥʦʾ ʨʦʙʦʪʠ. 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ɼʆ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʚʽʜʦʤʦʶ ʟʘʣʝʞʥʽʩʪʶ, ʷʢʘ ʟʘʣʝʞʠʪʴ 

ʚʽʜ: ʨʦʙʦʯʦʾ ʰʠʨʠʥʠ ʩʤʫʛʠ ʨʦʟʧʠʣʝʥʥʷ ʜʨʦʥʦʤ (ɺʨ), ʤ; ʨʦʙʦʯʦ ʾʰʚʠʜʢʦʩʪʽ 

ʜʨʦʥʘ (Vp), ʢʤ/ʛʦʜ ʪʘ ʢʦʝʬʽʮʽʻʥʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʯʘʩʫ ʟʤʽʥʠ (Ű). 

ʈʦʙʦʯʘ ʰʠʨʠʥʘ ʟʘʭʚʘʪʫ ɼʆ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤʠ ʫʤʦʚʘʤʠ: 

ʜʽʘʤʝʪʨʦʤ ʨʦʟʤʘʭʫ ʨʦʪʦʨʽʚ, ʷʢʽ ʩʪʚʦʨʶʶʪʴ ʥʠʟʭʽʜʥʠʡ ʧʦʪʽʢ ʧʦʚʽʪʨʷ, 

ʢʽʣʴʢʽʩʪʶ ʨʦʪʦʨʽʚ ʪʘ ʚʠʩʦʪʦʶ ʥʘʜ ʧʦʚʝʨʭʥʝʶ ʢʫʣʴʪʫʨʠ. ʇʦʪʝʥʮʽʘʣ ʘʛʨʦʜʨʦʥʘ 

ʷʢʥʘʡʢʨʘʱʝ ʨʦʟʢʨʠʚʘʻʪʴʩʷ ʥʘ ʚʠʩʦʪʽ 3-4 ʤ ʥʘʜ ʧʦʩʽʚʘʤʠ [3]. ʇʨʦʪʝ ʧʦʪʨʽʙʥʦ 

ʩʪʝʞʠʪʠ ʟʘ ʦʧʪʠʤʘʣʴʥʠʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʦʜʨʘʟʫ ʪʘʢʠʭ ʯʦʪʠʨʴʦʭ 

ʧʘʨʘʤʝʪʨʽʚ: ʰʠʨʠʥʘ ʩʤʫʛʠ ʨʦʟʧʠʣʝʥʥʷ, ʚʠʩʦʪʘ, ʥʦʨʤʘ ʚʠʣʠʚʫ ʪʘ ʰʚʠʜʢʽʩʪʴ 

ʧʦʣʴʦʪʫ. ʊʘʢʦʞ ʥʘ ʰʠʨʠʥʫ ʟʘʭʚʘʪʫ ɼʆ ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʪʘʢʽ ʬʘʢʪʦʨʠ ʷʢ: 

ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ, ʡʦʛʦ ʥʘʧʨʷʤʦʢ ʽ ʨʝʣʴʻʬ ʨʦʙʦʯʦʾ ʜʽʣʷʥʢʠ. ʊʦʤʫ ʧʨʠ 

ʧʣʘʥʫʚʘʥʥʽ ʤʽʩʽʾ ʧʦʣʴʦʪʫ ʾʭ ʪʘʢʦʞ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ. 

ʈʦʙʦʯʫ ʰʚʠʜʢʽʩʪʴ (Vp) ʘʛʨʦʜʨʦʥʘ ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʫ ʚʠʛʣʷʜʽ 

ʬʫʥʢʮʽʾ ʙʘʛʘʪʴʦʭ ʘʨʛʫʤʝʥʪʽʚ: 

Vp =f(N, ɼ, ʊ )      (1) 
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ʜʝ N ï ʧʦʪʫʞʥʽʩʪ ɹʨʦʪʦʨʽʚ ʜʨʦʥʘ ʥʘ ʦʧʪʠʤʘʣʴʥʦʤʫ ʨʝʞʠʤʽ; 

ɼ ï ʧʘʨʘʤʝʪʨ, ʱʦ ʦʙʤʝʞʫʻ ʤʘʢʩʠʤʘʣʴʥʫ ʰʚʠʜʢʽʩʪʴ ʟʘ ʢʨʠʪʝʨʽʻʤ 

ʚʠʥʠʢʥʝʥʥʷ ʜʦʧʫʩʪʠʤʠʭ ʥʘʧʨʫʞʝʥʴ ʚ ʝʣʝʤʝʥʪʘʭ ʢʦʥʩʪʨʫʢʮʽʾ ʜʨʦʥʘ ʧʨʠ ʜʽʾ 

ʜʠʥʘʤʽʯʥʠʭ ʩʠʣ; 

ʊ ï ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʘʨʘʤʝʪʨ ʦʙʤʝʞʝʥʥʷ ʨʦʙʦʯʦʾ ʰʚʠʜʢʦʩʪʽ ʜʨʦʥʘ. 

ʄʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʘ ʰʚʠʜʢʽʩʪʴ ɼʆ ʟʘ ʧʘʨʘʤʝʪʨʦʤ ʊ ʦʙʤʝʞʝʥʘ: 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʚʩʪʘʥʦʚʣʝʥʠʤʠ ʥʘʩʦʩʘʤʠ, ʧʨʦʧʫʩʢʥʦʶ ʟʜʘʪʥʽʩʪʶ ʬʦʨʩʫʥʦʢ 

ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʜʘʥʦʾ ʥʦʨʤʠ ʚʠʣʠʚʫ ʨʦʙʦʯʦʛʦ ʧʨʝʧʘʨʘʪʫ; ʚʣʘʩʪʠʚʦʩʪʷʤʠ 

ʨʝʯʦʚʠʥ ʙʘʢʦʚʦʾ ʩʫʤʽʰʽ ʪʦʱʦ. ʆʪʦʞ, ʚʨʘʭʦʚʫʶʯʠ ʫʩʽ ʬʘʢʪʦʨʠ, ʱʦ ʤʦʞʫʪʴ 

ʚʧʣʠʚʘʪʠ ʥʘ ʨʦʙʦʪʫ ʜʨʦʥʘ ʥʘ ʦʙʧʨʠʩʢʫʚʘʥʥʽ ʨʦʙʦʯʠʭ ʜʽʣʷʥʦʢ, ʾʾ ʝʣʝʢʪʨʦʥʥʘ 

ʩʠʩʪʝʤʘ ʩʘʤʘ ʘʚʪʦʤʘʪʠʯʥʦ ʧʨʦʧʦʥʫʻ ʦʧʝʨʘʪʦʨʫ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʫ ʨʦʙʦʯʫ 

ʰʚʠʜʢʽʩʪʴ ʦʙʧʨʠʩʢʫʚʘʥʥʷ (7 ʤ/ʩ) [2, 4]. ʊʘʢʦʞ ʚʽʜʦʤʦ, ʱʦ ʜʨʦʥʠ Agras ʤʘʶʪ 

ʤʘʢʩʠʤʘʣʴʥʫ ʰʚʠʜʢʽʩʪʴ ʧʦʣʴʦʪʫ 10 ʤ/ʩ ʽ ʤʽʩʪʷʪʴ ʤʘʢʩʠʤʘʣʴʥʫ ʩʪʽʡʢʽʩʪʴ ʜʦ 

ʚʽʪʨʫ ʟʘ ʰʚʠʜʢʦʩʪʽ 8 ʤ/ʩ. 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ɼʆ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʯʘʩʫ ʨʦʙʦʯʦʾ ʟʤʽʥʠ. ʋ ʙʘʣʘʥʩʽ ʯʘʩʫ ʟʤʽʥʠ ʥʘʣʽʯʫʻʪʴʩʷ ʟʥʘʯʥʘ 

ʢʽʣʴʢʽʩʪʴ ʩʢʣʘʜʦʚʠʭ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʥʝʧʨʦʜʫʢʪʠʚʥʽ ʟʘʪʨʘʪʠ ʯʘʩʫ, ʷʢʽ 

ʩʣʽʜ ʟʤʝʥʰʫʚʘʪʠ, ʘ ʟʙʽʣʴʰʫʚʘʪʠ ʧʦʪʨʽʙʥʦ ʣʠʰʝ ʦʜʠʥ ʧʘʨʘʤʝʪʨ ï ʯʘʩ ʯʠʩʪʦʾ 

ʨʦʙʦʪʠ ɼʆ. ʂʦʝʬʽʮʽʻʥʪ ʚʠʢʦʨʠʩʪʘʥʥʷ ʯʘʩʫ ʟʤʽʥʠ (Ű), ʷʢʠʡ ʨʦʟʨʘʭʦʚʫʶʪʴ ʷʢ 

ʚʽʜʥʦʰʝʥʥʷ ʯʘʩʫ ʯʠʩʪʦʾ ʨʦʙʦʪʠ ʜʨʦʥʘ ʜʦ ʟʘʛʘʣʴʥʦʛʦ ʯʘʩʫ ʨʦʙʦʯʦʾ ʟʤʽʥʠ, 

ʨʦʟʨʘʭʫʻʤʦ ʩʢʦʨʠʩʪʘʚʰʠʩʴ ʤʝʪʦʜʠʢʦʶ ʦʧʠʩʘʥʦʶ ʫ ʨʦʙʦʪʽ [1]. 

ʈʦʟʨʘʭʫʥʦʢ ʯʘʩʫ ʦʩʥʦʚʥʦʾ (ʯʠʩʪʦʾ) ʨʦʙʦʪʠ (ʊʦ) ʚʠʢʦʥʫʚʘʣʠ, ʚʠʢʦʨʠʩʪʦ-

ʚʫʶʯʠ ʤʝʪʦʜʠʢʫ ʨʦʟʨʘʭʫʥʢʫ ʧʦʪʦʢʦʚʦʾ ʣʽʥʽʾ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ [1]. ʋ 

ʨʦʟʨʘʭʫʥʢʘʭ ʧʨʠʡʤʘʣʠ ʥʘʩʪʫʧʥʽ ʟʥʘʯʝʥʥʷ ʩʢʣʘʜʦʚʠʭ ʙʘʣʘʥʩʫ ʯʘʩʫ ʟʤʽʥʠ: 

ʪʨʠʚʘʣʽʩʪʴ ʧʽʜʛʦʪʦʚʯʦ-ʟʘʢʣʶʯʥʠʭ ʨʦʙʽʪ, ʊʧʟ = 0,4-0,6 ʛʦʜ; ʪʨʠʚʘʣʽʩʪʴ 

ʚʠʢʦʥʘʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʽ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʜʨʦʥʘ, ʊʪʦ= 0,1-0,3 

ʛʦʜ; ʯʘʩ ʥʘ ʚʽʜʧʦʯʠʥʦʢ ʽ ʦʩʦʙʠʩʪʽ ʧʦʪʨʝʙʠ, ʊʬ=0,4-0,7 ʛʦʜ; ʪʨʠʚʘʣʽʩʪʴ ʟʤʽʥʠ 

ʊʟʤ = 6 ʛʦʜ. 

ʊʨʠʚʘʣʽʩʪʴ ʮʠʢʣʫ, ʘ ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ, - ʮʝ ʯʘʩ ʧʦʚʥʦʛʦ ʩʧʦʨʦʞʥʝʥʥʷ 

ʙʘʢʘ ʜʨʦʥʘ, ʚʢʣʶʯʘʚ: ʪʨʠʚʘʣʽʩʪʴ ʦʯʽʢʫʚʘʥʥʷ ʟʘʧʨʘʚʢʠ (tʦʯ), ʷʢʠʡ ʧʨʠʡʤʘʣʠ 0,015 

ʛʦʜ.;  ʪʨʠʚʘʣʽʩʪʴ ʟʘʧʦʚʥʝʥʥʷ (ʟʘʧʨʘʚʢʘ) ʙʘʢʘ ʜʨʦʥʘ (tʟʘʧ), ʛʦʜ.; ʪʨʠʚʘʣʽʩʪʴ 

ʟʣʽʪʘʥʥʷ ʽ ʨʫʭʫ ʜʨʦʥʘ ʟ ʨʦʙʦʯʠʤ ʨʦʟʯʠʥʦʤ ʚʽʜ ʤʽʩʮʷ ʟʘʧʨʘʚʢʠ ʜʦ ʧʝʨʰʦʛʦ 

ʧʨʦʭʦʜʫ ʚ ʟʘʛʽʥʮʽ ʪʘ ʙʝʟ ʨʦʙʦʯʦʛʦ ʨʦʟʯʠʥʫ ʚ ʟʚʦʨʦʪʥʦʤʫ ʥʘʧʨʷʤʢʫ ʽ 

ʧʨʠʟʝʤʣʝʥʥʷ ʫ ʪʦʯʮʽ ʟʣʴʦʪʫ (tʨʫʭ), ʛʦʜ; ʪʨʠʚʘʣʽʩʪʴ ʨʦʙʦʯʦʛʦ ʭʦʜʫ 

(ʦʙʧʨʠʩʢʫʚʘʥʥʷ) ʜʨʦʥʘ (tʦ), ʛʦʜ; ʪʨʠʚʘʣʽʩʪʴ ʟʤʽʱʝʥʥʷ ʜʨʦʥʘ (ʣʽʚʦʨʫʯ ʯʠ 

ʧʨʘʚʦʨʫʯ) ʫ ʢʽʥʮʽ ʨʦʙʦʯʦʛʦ ʭʦʜʫ (tx), ʛʦʜ.; ʪʨʠʚʘʣʽʩʪʴ ʧʝʨʝʚʽʨʢʠ ʦʧʝʨʘʪʦʨʦʤ 

ʦʩʥʦʚʥʠʭ ʥʘʣʘʰʪʫʚʘʥʴ ʧʦʣʴʦʪʫ (tʧʝʨ), ʛʦʜ. 

ʈʦʟʨʘʭʫʥʦʢ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʜʨʦʥʽʚ-ʦʙʧʨʠʩʢʫʚʘʯʽʚ Agras ʊ16, ʊ20 ʽ ʊ30 

ʧʨʦʚʦʜʠʣʠ ʜʣʷ ʨʦʙʦʯʦʾ ʜʽʣʷʥʢʠ ʟ ʜʦʚʞʠʥʦʶ ʛʦʥʫ ʚ 1000 ʤ. ʈʝʟʫʣʴʪʘʪʠ 

ʨʦʟʨʘʭʫʥʢʫ ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣʠʮʽ 1. 

ʈʦʟʨʘʭʫʥʦʢ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ɼʆ Agras T16, ʊ20 ʽ ʊ30 ʚʠʢʦʥʫʻʤʦ ʟʘ 

ʫʤʦʚ ʨʝʢʦʤʝʥʜʦʚʘʥʠʭ [3], ʷʢʽ ʙʫʣʠ ʦʜʝʨʞʘʥʽ ʜʦʩʣʽʜʥʠʤ ʰʣʷʭʦʤ. ʊʘʢ, ʜʣʷ ɼʆ 

Agras T16 ʧʨʠʡʤʘʣʠ ʨʦʙʦʯʫ ʩʭʝʤʫ: ʰʠʨʠʥʘ ʩʤʫʛʠ ʨʦʟʧʠʣʝʥʥʷ 6,0 ʤ, ʥʦʨʤʘ 



ȳɍɱɜəɔɖ ɞɑɓ ɐɚɛɚɎɱɐɑɕ XɁȣȣȣ ȸɱɒəɌɜɚɐəɚɲ əɌɟɖɚɎɚɲ ɖɚəɠɑɜɑəɢɱɲ 

 
40 

ʚʠʣʠʚʫ ï 5 ʣ/ʛʘ, ʚʠʩʦʪʘ ï 3 ʤ; ʜʣʷ T20 - h ʠʨʠʥʘ ʩʤʫʛʠ ʨʦʟʧʠʣʝʥʥʷ 6,5 ʤ, ʥʦʨʤʘ 

ʚʠʣʠʚʫ ï  6 ʣ/ʛʘ, ʚʠʩʦʪʘ ï 3 ʤ; ʜʣʷ T30 ï ʰʠʨʠʥʘ ʩʤʫʛʠ ʨʦʟʧʠʣʝʥʥʷ 7,5 ʤ, 

ʥʦʨʤʘ ʚʠʣʠʚʫ ï  6,5 ʣ/ʛʘ, ʘ ʚʠʩʦʪʘ ʪʘʢʦʞ ï 3 ʤ. 

 

ʊʘʙʣʠʮʷ 1. ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʜʨʦʥʽʚ-ʦʙʧʨʠʩʢʫʚʘʯʽʚ Agras ʧʨʠ ʜʦʚʞʠʥʽ 

ʛʦʥʫ 1000 ʤ 

ʇʦʢʘʟʥʠʢʠ Agras T16 Agras T20 Agras T30 

ʈʦʙʦʯʘ ʰʠʨʠʥʘ ʩʤʫʛʠ 

ʨʦʟʧʠʣʝʥʥʷ, Bp, ʤ 
6,0 6,5 7,5 

ʈʦʙʦʯʘ ʰʚʠʜʢʽʩʪʴ ʜʨʦʥʘ,  Vp, 

ʢʤ/ʛʦʜ (max) 
25 

ʅʦʨʤʘ ʚʠʪʨʘʪʠ ʨʦʙʦʯʦʾ ʨʽʜʠʥʠ, 

Ho, ʣ/ʛʘ 
5,0 6,0 6,5 

ɺʽʜʩʪʘʥʴ ʧʦʣʴʦʪʫ ʜʨʦʥʘ ʜʦ 

ʧʦʚʥʦʛʦ ʩʧʦʨʦʞʥʝʥʥʷ ʙʘʢʘ, lo, ʤ 
5333 5128 6154 

ʊʨʠʚʘʣʽʩʪʴ ʨʦʙʦʯʦʛʦ ʭʦʜʫ 

ʜʨʦʥʘ, to, ʛʦʜ 
0,16 0,16 0,24 

ʊʨʠʚʘʣʽʩʪʴ ʭʦʣʦʩʪʠʭ ʟʤʽʱʝʥʴ 

ʜʨʦʥʘ, tʭ, ʛʦʜ 
0,0036 0,0039 0,0075 

ʊʨʠʚʘʣʽʩʪʴ ʦʜʥʦʛʦ ʮʠʢʣʫ 

ʧʦʣʴʦʪʫ, tʮ, ʛʦʜ 
0,2452 0,2448 0,3191 

ʂʽʣʴʢʽʩʪʴ ʮʠʢʣʽʚ ʟʘ ʟʤʽʥʫ, nʮ 19 19 14 

ʊʨʠʚʘʣʽʩʪʴ ʦʩʥʦʚʥʦʾ ʨʦʙʦʪʠ ʟʘ 

ʟʤʽʥʫ, ʊʦ, ʛʦʜ 
3,04 3,04 3,36 

ʂʦʝʬʽʮʽʻʥʪ ʚʠʢʦʨʠʪʩʘʥʥʷ ʯʘʩʫ 

ʟʤʽʥʠ, Ű 
0,51 0,51 0,56 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʜʨʦʥʘ-

ʦʙʧʨʠʩʢʫʚʘʯʘ, Wʛʦʜ, ʛʘ/ʛʦʜ 
7,65 8,29 10,5 

 

 

  
ʘ) ʙ) 

ʈʠʩ. 1. ʈʦʟʧʦʜʽʣ ʪʨʠʚʘʣʦʩʪʽ ʦʜʥʦʛʦ ʮʠʢʣʫ ʨʦʙʦʪʠ (ʘ) ʜʨʦʥʘ Agras T30 

ʪʘ ʙʘʣʘʥʩ ʯʘʩʫ ʟʤʽʥʠ (ʙ) ʫ ʚʽʜʩʦʪʢʦʚʦʤʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 
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ʅʘ ʨʠʩʫʥʢʫ 1 ʥʘʚʝʜʝʥʦ ʨʦʟʧʦʜʽʣ ʪʨʠʚʘʣʦʩʪʽ ʦʜʥʦʛʦ ʮʠʢʣʫ ʨʦʙʦʪʠ 

ʜʨʦʥʘ Agras T30 ʪʘ ʙʘʣʘʥʩ ʯʘʩʫ ʟʤʽʥʠ ʫ ʚʽʜʩʦʪʢʦʚʦʤʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ. 

ɸʥʘʣʽʟʫʶʯʠ ʙʘʣʘʥʩ ʯʘʩʫ ʟʤʽʥʠ ʨʦʙʦʪʠ ʜʨʦʥʘ, ʥʘʧʨʠʢʣʘʜ Agras T30, ʫ 

ʚʽʜʩʦʪʢʦʚʦʤʫ ʩʧʽʚʽʜʥʦʰʝʥʥʽ ʙʘʯʠʤʦ, ʱʦ ʙʣʠʟʴʢʦ 23 % ʧʨʠʧʘʜʘʻ ʥʘ ʧʨʦʩʪʦʾ 

ʥʝʥʦʨʤʦʚʘʥʦʛʦ ʯʘʩʫ, ʷʢʽ ʩʧʨʠʯʠʥʝʥʽ ʯʝʨʝʟ ʪʝʭʥʽʯʥʽ ʥʝʩʧʨʘʚʥʦʩʪʽ, 

ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʥʝʧʦʣʘʜʢʠ ʪʘ ʧʦʛʦʜʥʽ ʫʤʦʚʠ. 

ɺʠʩʥʦʚʢʠ. ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʜʨʦʥʽʚ-ʦʙʧʨʠʩʢʫʚʘʯʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʜʽʘʤʝʪʨʫ ʨʦʟʤʘʭʫ ʨʦʪʦʨʽʚ, ʷʢʽ ʩʪʚʦʨʶʶʪʴ ʥʠʟʭʽʜʥʠʡ ʧʦʪʽʢ ʧʦʚʽʪʨʷ, ʢʽʣʴʢʦʩʪʽ 

ʨʦʪʦʨʽʚ ʪʘ ʚʠʩʦʪʦʶ ʥʘʜ ʧʦʚʝʨʭʥʝʶ ʢʫʣʴʪʫʨʠ. ɰʭ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʘ 

ʰʚʠʜʢʽʩʪʴ ʦʙʤʝʞʝʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʚʩʪʘʥʦʚʣʝʥʠʤʠ ʥʘʩʦʩʘʤʠ, 

ʧʨʦʧʫʩʢʥʦʶ ʟʜʘʪʥʽʩʪʶ ʬʦʨʩʫʥʦʢ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʜʘʥʦʾ ʥʦʨʤʠ ʚʠʣʠʚʫ 

ʨʦʙʦʯʦʛʦ ʧʨʝʧʘʨʘʪʫ; ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʨʝʯʦʚʠʥ ʙʘʢʦʚʦʾ ʩʫʤʽʰʽ ʪʦʱʦ. 

ɿʘʟʥʘʯʝʥʦ, ʱʦ  ʙʘʣʘʥʩ ʯʘʩʫ ʟʤʽʥʠ ʨʦʙʦʪʠ ʜʨʦʥʘ ʤʽʩʪʠʪʴ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ 

ʩʢʣʘʜʦʚʠʭ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʥʝʧʨʦʜʫʢʪʠʚʥʽ ʟʘʪʨʘʪʠ ʯʘʩʫ ʪʘ ʪʽ, ʷʢʽ ʩʣʽʜ 

ʟʤʝʥʰʫʚʘʪʠ, ʘ ʟʙʽʣʴʰʫʚʘʪʠ ʧʦʪʨʽʙʥʦ ʣʠʰʝ ʦʜʠʥ ʧʘʨʘʤʝʪʨ ï ʯʘʩ ʯʠʩʪʦʾ 

ʨʦʙʦʪʠ ɼʆ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ɼʆ Agras ʊ16, ʊ20 ʽ ʊ30 ʟʘ ʛʦʜʠʥʫ 

ʟʤʽʥʥʦʛʦ ʯʘʩʫ ʧʨʠ ʜʦʚʞʠʥʽ ʛʦʥʫ 1000 ʤ ʩʪʘʥʦʚʠʪʴ ʚʽʜʧʦʚʽʜʥʦ 7,65; 8,29 ʽ 

10,5 ʛʘ/ʛʦʜ. ʂʦʝʬʽʮʽʻʥʪ ʚʠʢʦʨʠʩʪʘʥʥʷ ʯʘʩʫ ʟʤʽʥʠ ʩʢʣʘʚ ʜʣʷ ʊ16 ʽ ʊ20 - 0,51, ʘ ʜʣʷ 

ʊ30 ï 0,56. 
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ʋɼʂ 631.358.44 

 

ɸʅɸʃɯɿ ʌʈɸʂʊɸʃʔʅʀʍ ʆɿʅɸʂ ɻɽʆʄɽʊʈʀʏʅʀʍ ʄʆɼɽʃɽʁ 

ʊʋʈɹʋʃɽʅʊʅʀʍ ʇʆʊʆʂɯɺ 

 

ʐʝʣʫʜʯʝʥʢʦ ɹ. ɸ., ʉʫʢʤʘʥʶʢ ʆ. ʄ., ʄʠʥʝʥʢʦ ʉ. ɺ., ʂʫʣʠʢʽʚʩʴʢʠʡ ɺ. ʃ. 

ʇʦʣʽʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʪʫʨʙʫʣʝʥʪʥʦʩʪʽ ʧʦʪʦʢʽʚ ʨʦʙʦʯʠʭ 

ʨʽʜʠʥ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʘʢʪʫʘʣʴʥʽʰʠʭ ʽ ʚʦʜʥʦʯʘʩ ʥʘʡʩʢʣʘʜʥʽʰʠʭ ʧʨʦʙʣʝʤ 

ʩʫʯʘʩʥʦʾ ʛʽʜʨʦʜʠʥʘʤʽʢʠ. ɺ ʤʝʞʘʭ ʟʘʟʥʘʯʝʥʦʾ ʧʨʦʙʣʝʤʠ ʤʦʞʥʘ ʚʠʦʢʨʝʤʠʪʠ 

ʜʝʷʢʫ ʟʘʛʘʣʴʥʫ ʟʘʜʘʯʫ ʚʠʟʥʘʯʝʥʥʷ ʬʨʘʢʪʘʣʴʥʦ-ʛʝʦʤʝʪʨʠʯʥʠʭ ʦʟʥʘʢ ʬʦʨʤʠ 

ʛʨʘʥʠʮʴ ʧʝʚʥʦʾ ʦʙʣʘʩʪʽ ʚ ʤʝʞʘʭ ʷʢʦʾ ʽ ʚʠʷʚʣʷʶʪʴʩʷ ʭʘʨʘʢʪʝʨʥʽ ʪʫʨʙʫʣʝʥʪʥʽ 

ʦʟʥʘʢʠ ʧʦʪʦʢʽʚ ʨʽʜʠʥʠ. ʗʢ ʛʨʘʬʦ-ʘʥʘʣʽʪʠʯʥʘ ʤʦʜʝʣʴ ʪʫʨʙʫʣʝʥʪʥʦʩʪʽ ʤʦʞʫʪʴ 

ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʨʝʛʫʣʷʨʥʽ ʬʨʘʢʪʘʣʠ, ʷʢʽ ʧʦʙʫʜʦʚʘʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʪʨʠʥʘʜʮʷʪʠ-ʣʘʥʢʦʚʠʭ ʛʝʥʝʨʘʪʦʨʽʚ. ʆʜʥʘʢ, ʷʢʱʦ ʪʘʢʽ ʛʝʥʝʨʘʪʦʨʠ ʜʦʩʪʘʪʥʴʦ 

ʢʦʨʝʢʪʥʦ ʤʦʜʝʣʶʶʪʴ ʢʦʥʪʫʨ ʧʝʨʝʨʽʟʫ ʪʨʠʤʽʨʥʦʾ ʛʨʘʥʠʮʽ ʪʫʨʙʫʣʝʥʪʥʦʛʦ 

ʧʦʪʦʢʫ, ʪʦ  ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʚʩʽʻʾ ʩʪʨʫʢʪʫʨʠ ʪʫʨʙʫʣʝʥʪʥʦʛʦ ʧʦʪʦʢʫ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʟʥʘʯʝʥʠʭ ʬʨʘʢʪʘʣʽʚ ʥʝ ʻ ʧʦʚʥʦʶ ʤʽʨʦʶ ʢʦʨʝʢʪʥʠʤ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ. ɹ. ʄʘʥʜʝʣʴʙʨʦʪ ʨʦʟʛʣʷʥʫʚʰʠ ʧʨʦʙʣʝʤʫ 

ʧʝʨʝʭʨʝʱʝʥʦʩʪʽ ʪʫʨʙʫʣʝʥʪʥʽʩʪʴ ʧʦʪʦʢʽʚ ʨʽʜʠʥʠ [1], ʩʪʚʝʨʜʞʫʻ ʱʦ ʦʙʣʘʩʪʴ 

ʨʦʟʩʽʶʚʘʥʥʷ (ʧʨʦʩʪʦʨʦʚʘ ʤʥʦʞʠʥʘ), ʥʘ ʷʢʽʡ ʚʽʜʙʫʚʘʻʪʴʩʷ ʽ ʢʦʥʮʝʥʪʨʫʻʪʴʩʷ 

ʪʫʨʙʫʣʝʥʪʥʝ ʨʦʟʩʽʶʚʘʥʥʷ, ʤʦʞʝ ʙʫʪʠ ʟʤʦʜʝʣʴʦʚʘʥʘ ʬʨʘʢʪʘʣʦʤ. ɿʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʢʦʥʘʥʠʭ ʟ ʨʽʟʥʦʶ ʤʝʪʦʶ ʚʠʤʽʨʶʚʘʥʴ [1, 2], ʚʩʪʘʥʦʚʣʝʥʦ ʱʦ 

ʨʦʟʤʽʨʥʽʩʪʴ D (ʨʦʟʤʽʨʥʽʩʪʴ ʍʘʫʩʜʦʨʬʘ-ɹʝʟʠʢʦʚʠʯʘ) ʮʽʻʾ ʦʙʣʘʩʪʽ ʚʘʨʽʶʻ ʚ 

ʤʝʞʘʭ 2,5é2,6 ʽ ʟ ʚʠʩʦʢʦʶ ʡʤʦʚʽʨʥʽʩʪʶ ʥʝ ʧʝʨʝʚʠʱʫʻ ʟʥʘʯʝʥʥʷ  D=2,66. 

ʗʢʱʦ ʨʦʟʛʣʷʜʘʪʠ ʟʦʥʫ ʪʫʨʙʫʣʝʥʪʥʦʩʪʽ ʚʩʝʨʝʜʠʥʽ ʦʙʤʝʞʝʥʦʾ ʦʙʣʘʩʪʽ, 

ʷʢʘ ʦʪʦʯʝʥʘ ʟ ʫʩʽʭ ʙʦʢʽʚ ʣʘʤʽʥʘʨʥʠʤ ʧʦʪʦʢʦʤ, ʪʦ ʚ ʧʝʨʰʦʤʫ (ʛʨʫʙʦʤʫ) 

ʥʘʙʣʠʞʝʥʥʽ ʪʘʢʘ ʦʙʣʘʩʪʴ ʛʝʦʤʝʪʨʠʯʥʦ ʤʦʞʝ ʙʫʪʠ ʟʤʦʜʝʣʴʦʚʘʥʘ ʮʠʣʽʥʜʨʦʤ. 

ʗʢʱʦ ʞ ʨʦʟʛʣʷʜʘʪʠ ʛʨʘʥʠʮʽ ʮʽʻʾ ʦʙʣʘʩʪʽ ʜʝʪʘʣʴʥʽʰʝ ʟ ʙʽʣʴʰ ʨʝʪʝʣʴʥʠʤ 

ʚʠʟʥʘʯʝʥʥʷʤ ʛʨʘʥʠʮʴ, ʪʦ ʚʠʷʚʣʷʻʪʴʩʷ ʽʻʨʘʨʭʽʯʥʘ ʩʪʨʫʢʪʫʨʘ ʚʠʩʪʫʧʽʚ ʽ 

ʟʘʧʘʜʠʥ, ʚʝʣʠʯʠʥʘ ʽ ʢʽʣʴʢʽʩʪʴ ʷʢʠʭ ʟʨʦʩʪʘʻ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ, ʪʘʢ ʟʚʘʥʦʛʦ, 

ʯʠʩʣʘ ʈʝʡʥʦʣʴʜʩʘ, ʷʢʝ ʽ ʚʠʟʥʘʯʘʻ ʢʣʘʩʠʯʥʫ ʛʽʜʨʦʜʠʥʘʤʽʯʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ 

ʨʽʜʠʥʠ. ʎʷ ʩʢʣʘʜʥʘ ñʣʦʢʘʣʴʥʘò ʛʨʘʥʠʮʷ ʪʫʨʙʫʣʝʥʪʥʦʩʪʽ ʙʽʣʴʰʝ ʥʘʛʘʜʫʻ ʥʝ 

ʮʠʣʽʥʜʨ, ʘ ʤʦʪʫʟʢʫ, ʧʦʚʝʨʭʥʷ ʷʢʦʾ ʦʪʦʯʝʥʘ ʙʝʟʣʽʯʯʶ ʨʦʟʧʫʰʝʥʠʭ ʧʦ ʚʩʽʡ 

ʜʦʚʞʠʥʽ ʮʠʣʽʥʜʨʘ ʚʦʨʩʠʥʦʢ, ʷʢʽ ʤʘʶʪʴ ʜʝʷʢʫ ʽʻʨʘʨʭʽʯʥʫ ʙʫʜʦʚʫ ʩʚʦʻʾ 

ʩʪʨʫʢʪʫʨʠ. ʊʠʧʦʚʠʡ ʧʦʧʝʨʝʯʥʠʡ ʧʝʨʝʨʽʟ ʪʘʢʦʾ ʬʽʛʫʨʠ, ʷʢʘ ʦʙʤʝʞʫʻ ʦʙʣʘʩʪʴ 

ʪʫʨʙʫʣʝʥʪʥʦʩʪʽ, ʫʞʝ ʥʝ ʤʦʞʝ ʙʫʪʠ ʦʧʠʩʘʥʠʡ ʢʦʣʦʤ, ʘ ʜʦʩʠʪʴ ʛʘʨʥʦ ʤʦʞʝ 

ʙʫʪʠ ʟʤʦʜʝʣʴʦʚʘʥʠʡ ʜʝʷʢʠʤʠ ʨʝʛʫʣʷʨʥʠʤʠ ʬʨʘʢʪʘʣʘʤʠ ï ʢʨʠʚʦʶ ʂʦʭʘ 

(ʨʠʩ. 1) ʘʙʦ ʢʨʠʚʦʶ ʇʝʘʥʦ-ɻʦʩʧʝʨʘ (ʨʠʩ. 2). ɯ ʚ ʦʜʥʦʤʫ ʽ ʜʨʫʛʦʤʫ ʚʠʧʘʜʢʘʭ 

ʛʨʘʥʠʮʽ ʪʫʨʙʫʣʝʥʪʥʦʾ ʦʙʣʘʩʪʽ ʻ ʬʨʘʢʪʘʣʴʥʠʤʠ. ʊʦʧʦʣʦʛʽʷ ʟʤʦʜʝʣʴʦʚʘʥʦʛʦ 

ʬʨʘʢʪʘʣʘʤʠ ʚʠʭʨʦʚʦʛʦ ʢʽʣʴʮʷ ʙʝʟʫʤʦʚʥʦ ʻ ʜʦʩʠʪʴ ʮʽʢʘʚʦʶ ʟ ʪʦʯʢʠ ʟʦʨʫ 
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ʯʠʩʪʦʛʦ ʬʨʘʢʪʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ, ʘʣʝ ʥʝ ʤʦʜʝʣʶʻ ʚʩʽʻʾ ʩʪʨʫʢʪʫʨʠ 

ʪʫʨʙʫʣʝʥʪʥʦʛʦ ʧʦʪʦʢʫ ʚ ʮʽʣʦʤʫ.  

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʴ. ɺʠʟʥʘʯʝʥʥʷ ʬʨʘʢʪʘʣʴʥʦ-ʽʥʚʘʨʽʘʥʪʥʠʭ ʦʟʥʘʢ ʪʘ 

ʨʦʟʨʦʙʣʝʥʥʷ ʬʨʘʢʪʘʣʴʥʦʾ ʤʦʜʝʣʽ ʽʻʨʘʨʭʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʧʝʨʝʨʽʟʽʚ 

ʪʫʨʙʫʣʝʥʪʥʠʭ ʧʦʪʦʢʽʚ. 

 

  
ʈʠʩ. 1. ʂʨʠʚʘ ʂʦʭʘ ʈʠʩ. 2. ʂʨʠʚʘ ʇʝʘʥʦ-ɻʦʩʧʝʨʘ 

 

 

  
ʈʠʩ. 3. ʊʨʠʥʘʜʮʷʪʠ-ʣʘʥʢʦʚʠʡ 

ʛʝʥʝʨʘʪʦʨ ʜʣʷ ʧʦʙʫʜʦʚʠ 

ʨʝʛʫʣʷʨʥʦʛʦ ʬʨʘʢʪʘʣʫ 

ʈʠʩ. 4. ʉʝʤʠ-ʣʘʥʢʦʚʠʡ ʛʝʥʝʨʘʪʦʨ ʜʣʷ 

ʧʦʙʫʜʦʚʠ ʨʝʛʫʣʷʨʥʦʛʦ ʬʨʘʢʪʘʣʫ 

 
ʈʠʩ. 5. ʌʨʘʢʪʘʣʴʥʦ-ʽʥʚʘʨʽʘʥʪʥʘ ʤʦʜʝʣʴ ʧʝʨʝʨʽʟʫ ʩʪʨʫʢʪʫʨʠ 

ʪʫʨʙʫʣʝʥʪʥʦʛʦ ʧʦʪʦʢʫ. 
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ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ɼʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʩʪʨʫʢʪʫʨʠ ʧʝʨʝʨʽʟʫ 

ʪʫʨʙʫʣʝʥʪʥʦʛʦ ʧʦʪʦʢʫ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʨʠʥʘʜʮʷʪʠ-ʣʘʥʢʦʚʦʛʦ 

ʛʝʥʝʨʘʪʦʨʘ (ʨʠʩ. 3), ʷʢ ʨʦʟʚʠʪʢʫ ʽʟʦʪʨʦʧʥʦʛʦ ʪʝʪʨʘʛʦʥʫ ʩʝʤʠ-ʣʘʥʢʦʚʦʛʦ 

ʛʝʥʝʨʘʪʦʨʫ (ʨʠʩ. 4). ʆʪʨʠʤʘʥʘ ʚ ʨʝʟʫʣʴʪʘʪʽ ʪʘʢʠʭ ʧʦʙʫʜʦʚ ʤʦʜʝʣʴ ʧʝʨʝʨʽʟʫ 

ʩʪʨʫʢʪʫʨʠ ʪʫʨʙʫʣʝʥʪʥʦʛʦ ʧʦʪʦʢʫ ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩ. 5. 

ɺʠʩʥʦʚʦʢ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʜʦʩʣʽʜʞʝʥʴ. ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʬʨʘʢʪʘʣʴʥʦ-

ʽʥʚʘʨʽʘʥʪʥʘ ʤʦʜʝʣʴ ʩʪʨʫʢʪʫʨʠ ʪʫʨʙʫʣʝʥʪʥʠʭ ʧʦʪʦʢʽʚ ʻ ʜʦʩʪʘʪʥʴʦ ʢʦʨʝʢʪʥʠʤ 

ʜʚʦʤʽʨʥʠʤ ʘʥʘʣʦʛʦʤ ʪʫʨʙʫʣʝʥʪʥʦʛʦ ʨʦʟʩʽʶʚʘʥʥʷ ʛʽʜʨʘʚʣʽʯʥʠʭ ʧʦʪʦʢʽʚ ʪʘ 

ʩʪʨʫʤʝʥʽʚ. ɺ ʧʝʨʩʧʝʢʪʠʚʽ ʜʘʥʘ ʤʦʜʝʣʴ ʤʦʞʝ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʘ ʜʣʷ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʽʚ ʧʝʨʝʭʦʜʫ ʣʘʤʽʥʘʨʥʠʭ ʧʦʪʦʢʽʚ ʚ ʪʫʨʙʫʣʝʥʪʥʠʡ ʨʝʞʠʤ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʯʝʨʝʟ ʢʨʠʪʝʨʽʾ ʬʨʘʢʪʘʣʴʥʦʾ ʨʦʟʤʽʨʥʦʩʪʽ (ʨʦʟʤʽʨʥʽʩʪʴ 

ʍʘʫʩʜʦʨʬʘ-ɹʝʟʠʢʦʚʠʯʘ). 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. Sheludchenko, B., Slusarenko, I. ,Pluzhnikov, O., Shubenko, V., 

Biletsky, V., & Borovskyi, V. (2021). Analytical criterion for the strength of 

bonded-dispersed gels during pipeline transportation. Scientific Horizons, 24(2), 

9-15. 
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ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çʍʘʨʢʽʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ 

ʽʥʩʪʠʪʫʪè 

 

ɹʘʛʘʪʦʨʽʯʥʠʡ ʥʘʫʢʦʚʠʡ ʟʚ'ʷʟʦʢ ʤʽʞ ʤʝʭʘʥʽʢʦʶ ʪʘ ʨʦʟʨʦʙʢʦʶ ʥʦʚʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʻ ʦʜʥʽʻʶ ʟ ʩʢʣʘʜʦʚʠʭ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʛʨʝʩʫ. ʆʜʥʘʢ, 

ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʣʶʜʩʪʚʘ, ʡʦʛʦ ʚʠʨʦʙʥʠʯʠʭ ʩʠʣ ʽ ʧʦʪʫʞʥʦʩʪʝʡ 

ʦʙʫʤʦʚʣʶʻ ʥʝʧʝʨʝʨʚʥʫ ʝʚʦʣʶʮʽʶ ʨʦʟʨʦʙʢʠ ʤʘʪʝʨʽʘʣʽʚ, ʟʜʘʪʥʠʭ ʥʘʙʫʚʘʪʠ 

ʥʦʚʠʭ (ʧʦʨʽʚʥʷʥʦ ʟ ʤʝʪʘʣʘʤʠ ʪʘ ʩʧʣʘʚʘʤʠ) ʬʽʟʠʯʥʠʭ ʪʘ ʭʽʤʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ. 

ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʤʘʪʝʨʽʘʣʽʚ ʦʩʦʙʣʠʚʫ ʘʢʪʫʘʣʴʥʽʩʪʴ 

ʥʘʙʫʚʘʶʪʴ ʢʦʤʧʦʟʠʮʽʡʥʽ ʤʘʪʝʨʽʘʣʠ (ʂʄ), ʪʦʙʪʦ ʛʝʪʝʨʦʬʘʟʥʽ ʤʘʪʝʨʽʘʣʠ, 

ʦʢʨʝʤʽ ʬʘʟʠ ʷʢʠʭ ʚʠʢʦʥʫʶʪʴ ʟʘʜʘʥʽ ʩʧʝʮʽʘʣʴʥʽ ʬʫʥʢʮʽʾ. ʆʩʥʦʚʦʶ ʂʄ ʻ 

ʤʝʪʘʣʽʯʥʘ, ʢʝʨʘʤʽʯʥʘ ʘʙʦ ʧʦʣʽʤʝʨʥʘ ʤʘʪʨʠʮʷ ʟ ʚʚʝʜʝʥʠʤʠ ʜʦ ʥʝʾ 

ʚʢʣʶʯʝʥʥʷʤʠ (ʚʤʽʩʪ ʦʩʪʘʥʥʽʭ, ʷʢ ʧʨʘʚʠʣʦ, ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ ʚʽʜ 5 ʜʦ 

60 %). 

ʆʜʥʠʤ ʽʟ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʥʘʧʨʷʤʽʚ, ʧʦʚ'ʷʟʘʥʠʤ ʟ ʦʪʨʠʤʘʥʥʷʤ ʂʄ, ʻ 

ʩʘʤʦʧʦʰʠʨʶʚʘʥʠʡ ʚʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʠʡ ʩʠʥʪʝʟ (ʉɺʉ). ɿʘ ʜʦʧʦʤʦʛʦʶ ʮʽʻʾ 
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ʪʝʭʥʦʣʦʛʽʾ ʤʦʞʣʠʚʦ ʦʪʨʠʤʘʪʠ ʤʘʪʝʨʽʘʣʠ ʟ ʨʝʛʫʣʴʦʚʘʥʠʤ ʷʢ ʭʽʤʽʯʥʠʤ, ʪʘʢ ʽ 

ʬʽʟʠʯʥʠʤ ʩʢʣʘʜʦʤ, ʨʽʟʥʦʶ ʜʠʩʧʝʨʩʥʽʩʪʶ ʪʘ ʟʘʜʘʥʦʶ ʧʦʨʠʩʪʽʩʪʶ ʧʨʠ 

ʤʽʥʽʤʘʣʴʥʠʭ ʚʠʪʨʘʪʘʭ ʝʥʝʨʛʽʡ, ʚʠʩʦʢʽʡ ʪʝʭʥʦʣʦʛʽʯʥʦʩʪʽ ʪʘ ʤʘʣʦʛʘʙʘʨʠʪʥʦʤʫ 

ʦʙʣʘʜʥʘʥʥʽ. ʉɺʉ-ʧʨʦʮʝʩ ʟʘʩʥʦʚʘʥʦ ʥʘ ʧʨʦʭʦʜʞʝʥʥʽ ʚʠʩʦʢʦʝʢʟʦʪʝʨʤʽʯʥʠʭ 

ʭʽʤʽʯʥʠʭ ʨʝʘʢʮʽʡ, ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʟ ʚʠʜʽʣʝʥʥʷʤ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʪʝʧʣʘ, ʱʦ 

ʟʫʤʦʚʣʶʻ ʫʪʚʦʨʝʥʥʷ ʪʫʛʦʧʣʘʚʢʠʭ ʟô̒ ʜʥʘʥʴ ʤʝʪʘʣʽʚ. ʂʽʥʮʝʚʠʤʠ ʧʨʦʜʫʢʪʘʤʠ 

ʉɺʉ ʤʦʞʫʪʴ ʙʫʪʠ ʪʘʢʽ ʟʥʦʩʦʩʪʽʡʢʽ ʟô̒ ʜʥʘʥʥʷ, ʷʢ ʢʘʨʙʽʜʠ, ʥʽʪʨʠʜʠ, ʙʦʨʠʜʠ, 

ʩʠʣʽʮʠʜʠ, ʽʥʪʝʨʤʝʪʘʣʽʜʠ ʪʘ ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʽ ʩʧʣʘʚʠ. 

ɸʚʪʦʨʘʤʠ ʨʦʟʨʦʙʣʝʥʦ ʥʦʚʠʡ ʢʦʤʧʦʟʠʮʽʡʥʠʡ ʤʘʪʝʨʽʘʣ ʟʽ ʩʪʨʫʢʪʫʨʦʶ 

çʟʤʽʮʥʶʶʯʘ ʬʘʟʘ ï ʤʘʪʨʠʮʷè ʜʣʷ ʧʦʚʝʨʭʥʝʚʦʛʦ ʟʤʽʮʥʝʥʥʷ ʜʝʪʘʣʝʡ ʤʘʰʠʥ. 

ʌʦʨʤʫʚʘʥʥʷ ʟʤʽʮʥʶʶʯʦʾ ʬʘʟʠ ʟʜʽʡʩʥʝʥʦ ʥʘ ʦʩʥʦʚʽ ʩʘʤʦʧʦʰʠʨʶʚʘʥʦʛʦ 

ʚʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʩʠʥʪʝʟʫ ʤʝʭʘʥʽʯʥʦ ʘʢʪʠʚʦʚʘʥʦʾ ʩʫʤʽʰʽ ʧʦʨʦʰʢʽʚ Ti, 

C, SiO2, Al 2O3, Fe2O3, Al , ʇʊ-ʅɸ-01. ɺʘʞʣʠʚʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ SiO2 ʪʘ Al 2O3 

ʜʦʜʘʚʘʣʠ ʫ ʷʢʦʩʪʽ ʜʚʦʭ ʚʘʨʽʘʮʽʡ ʛʣʠʥʠ: ʚʦʛʥʝʪʨʠʚʢʦʾ ʤʝʣʝʥʦʾ ʪʘ 

ʙʝʥʪʦʥʽʪʦʚʦʾ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʩʠʥʪʝʟʫ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʂʄ, ʷʢʠʡ ʧʽʩʣʷ ʜʨʦʙʣʝʥʥʷ 

ʟʤʽʰʫʚʘʣʠ ʟ ʤʘʪʨʠʯʥʠʤ (ʇɻ-10ʅ-01) ʚ ʢʽʣʴʢʦʩʪʽ ʚʽʜ 10 ʜʦ 30 %. ʅʘʧʣʘʚʣʝʥʥʷ 

ʨʦʟʨʦʙʣʝʥʦʛʦ ʂʄ ʟʜʽʡʩʥʶʚʘʣʠ ʛʨʘʬʽʪʦʚʠʤ ʝʣʝʢʪʨʦʜʦʤ ß 9,5 ʤʤ ʥʘ ʟʨʘʟʦʢ ʟʽ 

ʩʪʘʣʽ 20. 

ɿʛʽʜʥʦ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʧʨʦʙʫʚʘʥʴ ʥʘ ʘʙʨʘʟʠʚʥʝ ʟʥʦʰʫʚʘʥʥʷ ʚ ʫʤʦʚʘʭ 

ʪʝʨʪʷ ʧʨʠ ʟʘʢʨʽʧʣʝʥʠʭ ʘʙʨʘʟʠʚʥʠʭ ʯʘʩʪʠʥʢʘʭ (ɻʆʉʊ 17367-71) ʚʩʪʘʥʦʚʣʝʥʦ, 

ʱʦ ʟʥʦʩʦʩʪʽʡʢʽʩʪʴ ʥʘʧʣʘʚʣʝʥʦʛʦ ʧʦʢʨʠʪʪʷ ʂʄ {10 % (TiïCïSiO2ïAl 2O3ï

Fe2O3ïAlïʇʊ-ʅɸ-01) + 90 % (ʇɻ-10ʅ-01)} ʚ 1,8 ʨʘʟʠ ʻ ʙʽʣʴʰʦʶ ʫ ʧʦʨʽʚʥʷʥ ̔

ʟ ʧʦʢʨʠʪʪʷʤ ʩʘʤʦʬʣʶʩʦʚʘʥʠʤ ʩʧʣʘʚʦʤ ʇɻ-10ʅ-01. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʜʦʟʚʦʣʷʶʪʴ ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʪʝʭʥʦʣʦʛʽʶ ʜʫʛʦʚʦʛʦ ʥʘʧʣʘʚʣʝʥʥʷ 

ʢʦʤʧʦʟʠʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʷʢ ʜʣʷ ʟʤʽʮʥʝʥʥʷ ʥʦʚʠʭ, ʪʘʢ ʽ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ 

ʜʝʪʘʣʝʡ ʤʘʰʠʥ, ʱʦ ʝʢʩʧʣʫʘʪʫʶʪʴʩʷ. 
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Ƚɑɖɢɱɫ 
ȸɑɡɌəɱɖɚ-ɞɑɡəɚɗɚɏɱɣəɱ ɛɜɚɢɑɝɔ, ɜɚɍɚɣɱ ɚɜɏɌəɔ  

ɞɌ ɘɌɤɔəɔ ɐɗɫ ɜɚɝɗɔəəɔɢɞɎɌ 
 

ʋɼʂ 631.4; 631.31 

 

ʆɹɻʈʋʅʊʋɺɸʅʅʗ ʄɽʍɸʅɯʏʅʆɻʆ ʆɹʈʆɹɯʊʂʋ ɻʈʋʅʊʋ  

ɼʃʗ ʈʆɿɺʀʊʂʋ ʈʆʉʃʀʅ 

 

ʊʝʩʣʶʢ ɺ. ɺ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ 

ɯʢʘʣʴʯʠʢ ʄ. ɯ. 

ɺ̔ ʜʦʢʨʝʤʣʝʥʠʡ ʧʽʜʨʦʟʜʽʣ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʙʽʦʨʝʩʫʨʩʽʚ ʽ 

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ çʅʽʞʠʥʩʴʢʠʡ ʘʛʨʦʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 

ʉʘʥʯʫʢ ɹ. ʖ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ɺʠʨʦʱʫʚʘʥʥʷ ʩʪʘʙʽʣʴʥʠʭ ʫʨʦʞʘʾʚ 

ʩʽʣʴʛʦʩʧʢʫʣʴʪʫʨ ʧʦʚ'ʷʟʘʥʝ ʽʟ ʚʯʘʩʥʠʤ ʷʢʽʩʥʠʤ ʧʨʦʚʝʜʝʥʥʷʤ ʧʦʚʝʨʭʥʝʚʦʛʦ 

ʦʙʨʦʙʽʪʢʫ ʛʨʫʥʪʫ ʪʘ ʩʪʚʦʨʝʥʥʷʤ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʜʣʷ ʨʦʟʚʠʪʢʫ ʢʫʣʴʪʫʨʥʠʭ 

ʨʦʩʣʠʥ ʫ ʧʝʨʽʦʜ ʚʝʛʝʪʘʮʽʾ. ɺʘʞʣʠʚʘ ʨʦʣʴ ʫ ʮʴʦʤʫ ʧʨʦʮʝʩʽ ʥʘʣʝʞʠʪʴ 

ʢʫʣʴʪʠʚʘʪʦʨʘʤ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ. ɿʘʚʜʷʢʠ ʤʝʭʘʥʽʯʥʦʤʫ ʦʙʨʦʙʽʪʢʫ ʨʽʣʣʽ 

ʢʫʣʴʪʠʚʘʪʦʨʘʤʠ ʧʦʚʝʨʭʥʷ ʧʦʣʷ ʤʘʻ ʜʨʽʙʥʦʛʨʫʜʢʦʚʫ ʩʪʨʫʢʪʫʨʫ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʚʦʜʥʦʛʦ, ʪʝʧʣʦʚʦʛʦ, ʧʦʚʽʪʨʷʥʦʛʦ ʪʘ 

ʧʦʞʠʚʥʦʛʦ ʨʝʞʠʤʽʚ ʛʨʫʥʪʫ, ʘʢʪʠʚʽʟʫʻ ʢʦʨʠʩʥʽ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʚ 

ʥʴʦʤʫ, ʩʪʚʦʨʶʻ ʦʜʥʘʢʦʚʫ ʛʣʠʙʠʥʫ ʟʘʛʦʨʪʘʥʥʷ ʥʘʩʽʥʥʷ, ʜʦʙʨʠʚ ʽ 

ʧʝʨʝʰʢʦʜʞʘʻ ʚʠʧʘʨʦʚʫʚʘʥʥʶ ʚʦʣʦʛʠ ʟ ʧʦʚʝʨʭʥʽ ʧʦʣʷ.  

ʆʙʦʚ'ʷʟʢʦʚʦʶ ʫʤʦʚʦʶ ʟʙʝʨʝʞʝʥʥʷ ʚʦʣʦʛʠ ʚ ʛʨʫʥʪʽ ʻ ʩʠʩʪʝʤʘʪʠʯʥʝ 

ʟʥʠʱʝʥʥʷ ʙʫʨ'ʷʥʽʚ ʫ ʤʽʨʫ ʾʭʥʴʦʛʦ ʧʨʦʨʦʩʪʘʥʥʷ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʴ. ʇʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʤʝʭʘʥʽʯʥʦʛʦ ʦʙʨʦʙʽʪʢʫ 

ʛʨʫʥʪʫ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ.  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ʆʜʥʠʤ ʽʟ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʥʘʧʨʷʤʽʚ ʨʦʟʚʠʪʢʫ 

ʘʛʨʘʨʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʛʨʫʥʪʦʦʙʨʦʙʥʠʭ 

ʘʛʨʝʛʘʪʽʚ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʚʘʣʠ ʙ ʥʘʣʝʞʥʝ ʧʽʜʛʦʪʫʚʘʥʥʷ ʨʽʣʣʽ ʜʦ ʚʠʩʽʚʘʥʥʷ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʽ ʜʦʛʣʷʜ ʟʘ ʧʦʩʽʚʘʤʠ. ʆʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ 

ʧʨʠ ʮʴʦʤʫ ʥʘʙʫʚʘʻ ʧʦʻʜʥʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ ʤʝʭʘʥʽʯʥʦʛʦ 

ʦʙʨʦʙʽʪʢʫ ʛʨʫʥʪʫ. 

ʄʝʭʘʥʽʯʥʠʡ ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ ʧʨʦʚʦʜʷʪʴ ʟ ʤʝʪʦʶ ʧʦʣʽʧʰʝʥʥʷ ʡʦʛʦ 

ʩʪʨʫʢʪʫʨʠ, ʨʦʟʧʫʰʝʥʥʷ ʘʙʦ ʫʱʽʣʴʥʝʥʥʷ, ʥʘʛʨʦʤʘʜʞʝʥʥʷ ʚʦʣʦʛʠ, ʙʦʨʦʪʴʙʠ ʟ 

ʙʫʨ'ʷʥʘʤʠ ʽ ʰʢʽʜʥʠʢʘʤʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ, ʟʘʛʦʨʪʘʥʥʷ 



"ȽɟɣɌɝəɱ ɛɜɚɍɗɑɘɔ ɓɑɘɗɑɜɚɍɝɨɖɚɲ ɘɑɡɌəɱɖɔ" (16ð18 ɒɚɎɞəɫ 2022 ɜɚɖɟ) 

 
47 

ʨʦʩʣʠʥʥʠʭ ʨʝʰʪʦʢ, ʜʦʙʨʠʚ ʪʦʱʦ. ˆʨʫʥʪ, ʷʢ ʦʙ'ʻʢʪ ʦʙʨʦʙʽʪʢʫ, 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʤʠ, ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʷʢʽ 

ʚʠʟʥʘʯʘʶʪʴ ʫʤʦʚʠ ʨʦʙʦʪʠ ˇʨʫʥʪʦʦʙʨʦʙʥʠʭ ʤʘʰʠʥ ʽ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʾʭʥʽ ʧʦʢʘʟʥʠʢʠ ʨʦʙʦʪʠ. 

ʌʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ˇʨʫʥʪʫ ʚʨʘʭʦʚʫʶʪʴ ʧʨʠ 

ʚʠʙʦʨʽ ʩʧʦʩʦʙʫ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʽ ʪʠʧʽʚ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ˇʨʫʥʪʦʦʙʨʦʙʥʠʭ 

ʤʘʰʠʥ. ʆʩʥʦʚʥʠʤʠ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ˇʨʫʥʪʫ ʻ ʚʦʣʦʛʽʩʪʴ, 

ʱʽʣʴʥʽʩʪʴ, ʧʠʪʦʤʠʡ ʦʧʽʨ, ʪʚʝʨʜʽʩʪʴ, ʧʨʠʣʠʧʘʥʥʷ ˇʨʫʥʪʫ ʪʦʱʦ. ɿʘ ʧʠʪʦʤʠʤ 

ʦʧʦʨʦʤ ˇʨʫʥʪʠ ʧʦʜʽʣʷʶʪʴ ʥʘ ʣʝʛʢʽ (ʜʦ 0,03ʄʇʘ) ʩʝʨʝʜʥʽ (0,03 - 0,07ʄʇʘ) ʽ 

ʚʘʞʢʽ (0,07 - 0,12ʄʇʘ). 

ʇʨʠ ʤʝʭʘʥʽʯʥʦʤʫ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʧʽʜ ʜʽʻʶ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ 

ˇʨʫʥʪʦʦʙʨʦʙʥʠʭ ʤʘʰʠʥ ʚʠʢʦʥʫʶʪʴʩʷ ʪʘʢʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʦʧʝʨʘʮʽʾ: 

ʧʝʨʝʚʝʨʪʘʥʥʷ, ʨʦʟʧʫʰʫʚʘʥʥʷ, ʢʨʠʰʽʥʥʷ, ʫʱʽʣʴʥʝʥʥʷ, ʧʝʨʝʤʽʰʫʚʘʥʥʷ. 

ɿʘʣʝʞʥʦ ʚʽʜ ʛʣʠʙʠʥʠ ʦʙʨʦʙʽʪʢʫ ʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ ʨʦʟʨʽʟʥʷʶʪʴ ʪʘʢʽ 

ʚʠʜʠ ʤʝʭʘʥʽʯʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ: ʦʩʥʦʚʥʠʡ ʥʘ ʛʣʠʙʠʥʫ 10-30 ʩʤ ʽ ʙʽʣʴʰʝ, 

ʧʦʚʝʨʭʥʝʚʠʡ ʥʘ ʛʣʠʙʠʥʫ ʜʦ 8-12 ʩʤ ʽ ʩʧʝʮʽʘʣʴʥʠʡ. ʆʩʥʦʚʥʠʡ ʦʙʨʦʙʽʪʦʢ 

ˇʨʫʥʪʫ ʥʘ ʛʣʠʙʠʥʫ ʚʽʜ 10 ʜʦ 24 ʩʤ ʥʘʟʠʚʘʶʪʴ ʟʚʠʯʘʡʥʠʤ (ʩʝʨʝʜʥʽʤ), ʥʘ 

ʛʣʠʙʠʥʫ 8-16 ï ʤʽʣʢʠʤ, ʘ ʧʦʥʘʜ 24 ʩʤ ï ʛʣʠʙʦʢʠʤ. 

ʆʩʥʦʚʥʠʡ ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ ʚʘʞʢʠʤʠ ʜʠʩʢʦʚʠʤʠ ʘʛʨʝʛʘʪʘʤʠ ʧʽʜ 

ʟʝʨʥʦʚʽ ʪʘ ʟʝʨʥʦʙʦʙʦʚʽ ʢʫʣʴʪʫʨʠ ʚ ʫʤʦʚʘʭ ʩʪʠʩʣʠʭ ʘʛʨʦʪʝʭʥʽʯʥʠʭ ʪʝʨʤʽʥʽʚ 

ʧʦʪʨʽʙʥʦ ʚʠʢʦʥʫʚʘʪʠ ʥʘ ʛʣʠʙʠʥʫ 16...24 ʩʤ. ɼʽʘʤʝʪʨ ʜʠʩʢʽʚ ʧʨʠ ʮʴʦʤʫ ʤʘʻ 

ʙʫʪʠ ʥʝ ʤʝʥʰʝ ʥʽʞ 500 ʤʤ. ʊʝʭʥʦʣʦʛʽʯʥʫ ʦʧʝʨʘʮʽʶ ʟʘʣʝʞʥʦ ʚʽʜ ˇʨʫʥʪʦʚʦ-

ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʟʜʽʡʩʥʶʶʪʴ ʟʘ 1 - 2 ʧʨʦʭʦʜʞʝʥʥʷ ʜʠʩʢʫʚʘʣʴʥʦʛʦ ʘʛʨʝʛʘʪʫ, 

ʧʨʠ ʮʴʦʤʫ ʜʨʫʛʝ ʧʨʦʭʦʜʞʝʥʥʷ ʧʨʦʚʦʜʷʪʴ ʧʽʜ ʢʫʪʦʤ 30...45Á ʚʽʜʥʦʩʥʦ 

ʧʝʨʰʦʛʦ.  

ɺʠʩʥʦʚʦʢ. ʂʦʤʙʽʥʦʚʘʥʠʡ ʜʠʩʢʦʚʠʡ ʘʛʨʝʛʘʪ ʤʘʻ ʧʨʘʮʶʚʘʪʠ ʥʘ 

ʰʚʠʜʢʦʩʪʷʭ 8...12 ʢʤ/ʛʦʜ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʥʘ ʚʘʞʢʠʭ 

ʩʫʛʣʠʥʠʩʪʠʭ ˇʨʫʥʪʘʭ ʧʽʜʚʠʱʝʥʦʾ ʚʦʣʦʛʦʩʪʽ ʽʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʧʦʞʥʠʚʥʠʭ 

ʟʘʣʠʰʢʽʚ ʥʘ ʧʦʚʝʨʭʥʽ. ɼʣʷ ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ ʧʦʜʨʽʙʥʝʥʥʷ ʨʦʩʣʠʥʥʠʭ 

ʨʝʰʪʦʢ ʥʘ ʟʥʘʨʷʜʜʽ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʚʠʨʽʟʥʽ ʩʬʝʨʠʯʥʽ ʜʠʩʢʠ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. ɸʜʘʤʯʫʢ ɺ.ɺ. ʉʠʩʪʝʤʘ ʪʝʭʥʽʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʮʽʾ ʨʦʩʣʠʥʥʠʮʪʚʘ / ʟʘ ʨʝʜ. ɺ.ɺ. ɸʜʘʤʯʫʢʘ,  

ʄ.ɯ. ɻʨʠʮʠʰʠʥʘ. ʂ.: ɸʛʨʘʨ. ʅʘʫʢʘ, 2012. 416 ʩ. 

2. ɺʦʡʪʶʢ ɼ.ɻ. ʉʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʤʘʰʠʥʠ: ʧʽʜʨʫʯʥʠʢ / 

ɼ.ɻ. ɺʦʡʪʶʢ, ʃ.ɺ. ɸʥʽʩʢʝʚʠʯ, ɺ.ɺ. ɯʱʝʥʢʦ ʪʘ ʽʥ.; ʟʘ ʨʝʜ. ɼ.ɻ. ɺʦʡʪʶʢʘ.  

ʂ.: ɸʛʨʦʦʩʚʽʪʘ, 2015. 679 ʩ. 

3. ɻʨʝʯʢʦʩʽʡ ɺ.ɼ. ʇʨʦʝʢʪʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ 

ʨʦʩʣʠʥʥʠʮʪʚʽ: ʥʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ / ɺ.ɼ. ɻʨʝʯʢʦʩʽʡ, ɺ.ɼ. ɺʦʡʪʶʢ,  

ʈ.ɺ. ʐʘʪʨʦʚ, ɯ.ɯ. ʄʝʣʴʥʠʢ, ʗ.ʄ. ʄʠʭʘʡʣʦʚʠʯ, ɺ.ɻ. ʆʧʘʣʢʦ. ɺʠʜʘʚʥʠʯʠʡ 

ʮʝʥʪʨ ʅʋɹʽʇ ʋʢʨʘʾʥʠ, 2011. 364 ʩ. 
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ʋɼʂ 631.4; 631.31 

 

ɺʇʃʀɺ ʄɸʐʀʅʅʆ-ʊʈɸʂʊʆʈʅʀʍ ɸɻʈɽɻɸʊɯɺ ʅɸ ʌɯɿʀʂʆ-

ʄɽʍɸʅɯʏʅɯ ɺʃɸʉʊʀɺʆʉʊɯ ɻʈʋʅʊʋ 

 

ʊʝʩʣʶʢ ɺ. ɺ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ 

ʇʦʥʦʤʘʨʝʥʢʦ ʆ. ɺ. 

ʊʘʨʘʱʘʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʪʝʭʥʽʯʥʠʡ ʪʘ ʝʢʦʥʦʤʽʢʦ-ʧʨʘʚʦʚʠʡ ʢʦʣʝʜʞ 

ʄʘʮʶʢ ʂ. ɯ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʇʨʦʙʣʝʤʘ ʧʝʨʝʫʱʽʣʴʥʝʥʥʷ ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʽʚ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʽ ʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʩʴʦʛʦʜʥʽ 

ʥʘʙʫʚʘʻ ʰʠʨʦʢʠʭ ʤʘʩʰʪʘʙʽʚ ʽ ʩʪʘʻ ʛʣʦʙʘʣʴʥʦʶ. ɸʜʞʝ ʽʥʪʝʥʩʠʚʥʝ 

ʚʠʨʦʙʥʠʮʪʚʦ, ʧʦʷʚʘ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʚʘʞʢʦʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ 

ʪʘ ʥʝʭʪʫʚʘʥʥʷ ʧʨʘʚʠʣʴʥʦʶ ʦʨʛʘʥʽʟʘʮʽʻʶ ʩʽʚʦʟʤʽʥ ʫ ʙʘʛʘʪʴʦʭ ʛʦʩʧʦʜʘʨʩʪʚʘʭ 

ʜʫʞʝ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʽ ʥʘ ʩʪʨʫʢʪʫʨʫ ˇʨʫʥʪʫ, ʽ ʥʘ ʡʦʛʦ ʨʦʜʶʯʽʩʪʴ ʫ 

ʢʽʥʮʝʚʦʤʫ ʧʽʜʩʫʤʢʫ. ʅʘʜʤʽʨʥʝ ʫʱʽʣʴʥʝʥʥʷ ˇʨʫʥʪʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʜʘʚʣʶʚʘʥʥʷ ʧʦʨ, ʷʢʽ ʧʦʚʠʥʥʽ ʣʝʛʢʦ ʧʨʦʧʫʩʢʘʪʠ ʢʨʽʟʴ ʩʝʙʝ ʚʦʜʫ ʽ ʧʦʚʽʪʨʷ. ʎʝ 

ʧʝʨʝʰʢʦʜʞʘʻ ʨʦʟʚʠʪʢʫ ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ ʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʩʪʘʯʽ ʢʠʩʥʶ.  

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ. ʐʠʨʦʢʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʥʘʙʫʚʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʪʫʞʥʠʭ 

ʚʘʞʢʠʭ ʢʦʣʽʩʥʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʟʘʩʦʙʽʚ. ɿ ʧʦʷʚʦʶ ʚʘʞʢʠʭ ʝʥʝʨʛʦʥʘʩʠʯʝʥʠʭ 

ʪʨʘʢʪʦʨʽʚ ʤʘʩʦʶ ʧʦʥʘʜ 4-8 ʪ (ʄʊɿ-82, ʊ-150, ʍʊɿ-120, ʍʊɿ-170), 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢʠʭ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʫʡʥʫʚʘʥʥʷ ʘʛʨʦʩʪʨʫʢʪʫʨʥʠʭ ʘʛʨʝʛʘʪʽʚ 

ˇʨʫʥʪʫ ʾʭ ʧʝʨʝʫʱʽʣʴʥʝʥʥʷ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʜʦ ʟʥʘʯʥʦʛʦ ʧʦʛʽʨʰʝʥʥʷ ʬʽʟʠʢʦ-

ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ˇʨʫʥʪʫ. 

ʊʦʤʫ, ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʭʦʜʦʚʠʭ ʯʘʩʪʠʥ ʢʦʣʽʩʥʠʭ ʪʨʘʢʪʦʨʽʚ, ʪʘ ʨʦʟʨʦʙʢʘ ʟʘʭʦʜʽʚ, ʷʢʽ ʟʘʧʦʙʽʛʘʪʠʤʫʪʴ 

ʥʝʛʘʪʠʚʥʠʤ ʥʘʩʣʽʜʢʘʤ, ʩʧʨʠʷʪʠʤʫʪʴ ʟʙʝʨʽʛʘʥʥʶ ʘʛʨʝʛʘʪʥʦʾ ʩʪʨʫʢʪʫʨʠ ʪʘ 

ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʽʚ ʻ ʘʢʪʫʘʣʴʥʦʶ ʟʘʜʘʯʝʶ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʴ. ɿʤʝʥʰʝʥʥʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʤʘʰʠʥʥʦ-

ʪʨʘʢʪʦʨʥʠʭ ʘʛʨʝʛʘʪʽʚ ʥʘ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ˇʨʫʥʪʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ɿʥʠʞʝʥʥʷ ʨʽʚʥʽʚ ʪʝʭʥʦʛʝʥʥʦʛʦ ʪʠʩʢʫ 

ʩʘʤʦʭʽʜʥʦʾ ʽ ʧʨʠʯʽʧʥʦʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ ʚ ʩʢʣʘʜʽ ʤʘʰʠʥʦ-

ʪʨʘʢʪʦʨʥʦʛʦ ʘʛʨʝʛʘʪʫ ʥʘ ˇʨʫʥʪʠ ʤʦʞʝ ʙʫʪʠ ʜʦʩʷʛʥʫʪʝ ʟʘʚʜʷʢʠ ʢʦʤʧʣʝʢʩʥʽʡ 

ʦʧʪʠʤʽʟʘʮʽʾ ʧʘʨʘʤʝʪʨʽʚ ʢʦʥʩʪʨʫʢʮʽʾ ʦʧʦʨʥʦ-ʧʨʠʚʦʜʥʠʭ ʢʦʣʽʩ ʤʦʙʽʣʴʥʠʭ 

ʟʘʩʦʙʽʚ ʪʘ ʚʽʜʧʦʚʽʜʥʠʤ ʥʦʨʤʫʚʘʥʥʷʤ ʾʭ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʤʦʜʝʨʥʽʟʦʚʘʥʽ ʦʧʦʨʥʦ-ʧʨʠʚʦʜʥʽ ʢʦʣʝʩʘ ʪʨʘʢʪʦʨʘ ʊ-150ʂ, 

ʦʙʣʘʜʥʘʪʠ ʰʠʥʘʤʠ 28,1R26 ʟʘʤʽʩʪʴ ʩʝʨʽʡʥʠʭ ʰʠʥ 21,3R24. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʦʜʝʨʞʘʥʦ, ʱʦ ʦʙô̒ ʤʥʘ 

ʜʝʬʦʨʤʘʮʽʷ ʛʨʫʥʪʫ ʧʽʜ ʦʧʦʨʥʦ-ʧʨʠʚʦʜʥʠʤʠ ʢʦʣʝʩʘʤʠ ʧʨʦʧʦʥʦʚʘʥʦʛʦ 



"ȽɟɣɌɝəɱ ɛɜɚɍɗɑɘɔ ɓɑɘɗɑɜɚɍɝɨɖɚɲ ɘɑɡɌəɱɖɔ" (16ð18 ɒɚɎɞəɫ 2022 ɜɚɖɟ) 
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ʚʘʨʽʘʥʪʫ ʚ 2,75...3,0 ʨʘʟʠ ʤʝʥʰʘ, ʥʽʞ, ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʩʝʨʽʡʥʠʭ ʭʦʜʦʚʠʭ 

ʯʘʩʪʠʥ ʟʘʛʘʣʴʥʦʚʞʠʚʘʥʠʭ ʪʨʘʢʪʦʨʽʚ ʽ ʣʠʰʝ ʚ 1,35...1,45 ʨʘʟʽʚ ʙʽʣʴʰʘ ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʘʙʩʦʣʶʪʥʠʤ ʢʦʥʪʨʦʣʝʤ, ʚ ʪʦʡ ʯʘʩ, ʷʢ ʜʣʷ ʩʝʨʽʡʥʠʭ ʚʘʨʽʘʥʪʽʚ ʮʝʡ 

ʧʦʢʘʟʥʠʢ ʚʘʨʽʶʻ ʚ ʤʝʞʘʭ 3,92...4,18. ʇʦʣʴʦʚʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ 

ʚʩʪʘʥʦʚʣʝʥʦ ʧʽʜʚʠʱʝʥʥʷ ʝʥʝʨʛʽʾ ʧʨʦʨʦʩʪʘʥʥʷ, ʩʭʦʞʦʩʪʽ ʥʘʩʽʥʥʷ ʪʘ ʨʽʩʪ ʽ 

ʨʦʟʚʠʪʦʢ ʢʫʣʴʪʫʨʥʠʭ ʨʦʩʣʠʥ ʥʘ ʚʠʨʦʱʫʚʘʥʥʽ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ. 

ɺʠʩʥʦʚʢʠ. 

1. ɼʝʛʨʘʜʘʮʽʷ ˇʨʫʥʪʽʚ ʧʽʜ ʚʧʣʠʚʦʤ ʨʫʰʽʾʚ ʝʥʝʨʛʝʪʠʯʥʠʭ ʟʘʩʦʙʽʚ ʽ 

ˇʨʫʥʪʦʦʙʨʦʙʥʠʭ ʟʥʘʨʷʜʴ ʩʧʨʠʷʻ ʧʝʨʝʫʱʽʣʴʥʝʥʥʶ ˇʨʫʥʪʽʚ, ʩʠʩʪʝʤʥʦʤʫ 

ʟʥʠʞʝʥʥʶ ʨʦʜʶʯʦʩʪʽ ʪʘ ʟʘʛʦʩʪʨʝʥʥʶ ʧʨʦʷʚʽʚ ʚʦʜʥʦʾ ʽ ʚʽʪʨʦʚʦʾ ʝʨʦʟʽʾ. 

2. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʣʷ ʫʥʠʢʥʝʥʥʷ ʨʫʡʥʫʚʘʥʥʷ ʙʽʦʣʦʛʽʯʥʦ ʮʽʥʥʠʭ 

ʘʛʨʝʛʘʪʽʚ ʜʦʮʽʣʴʥʦ ʦʧʦʨʥʦ-ʧʨʠʚʦʜʥʽ ʢʦʣʝʩʘ ʪʨʘʢʪʦʨʘ ʊ-150ʂ, ʦʙʣʘʜʥʘʪʠ 

ʰʠʥʘʤʠ 28,1R26 ʟʘʤʽʩʪʴ ʩʝʨʽʡʥʠʭ ʰʠʥ 21,3R24. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. ʂʫʰʥʘʨʝʚ ɸ.ʉ., ʂʦʯʝʚ ɺ.ʀ. ʄʝʭʘʥʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʩʥʦʚʳ 

ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ. ʂ.: ʋʨʦʞʘʡ, 1989. 144 ʩ. 

2. ɹʽʣʝʮʴʢʠʡ ɺ.ʈ. ʇʝʨʝʫʱʽʣʴʥʝʥʥʷ ˇʨʫʥʪʫ ʨʫʰʽʷʤʠ ʤʦʙʽʣʴʥʦʾ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ. ɾʠʪʦʤʠʨ: ɺʠʜʘʚʥʠʮʪʚʦ ɼɸɸʋ, 2000. 43 ʩ. 

3. ɻʨʝʯʢʦʩʽʡ ɺ.ɼ. ʇʨʦʝʢʪʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ 

ʨʦʩʣʠʥʥʠʮʪʚʽ: ʥʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ / ɺ.ɼ. ɻʨʝʯʢʦʩʽʡ, ɺ.ɼ. ɺʦʡʪʶʢ,  

ʈ.ɺ. ʐʘʪʨʦʚ, ɯ.ɯ. ʄʝʣʴʥʠʢ, ʗ.ʄ. ʄʠʭʘʡʣʦʚʠʯ, ɺ.ɻ. ʆʧʘʣʢʦ. ɺʠʜʘʚʥʠʯʠʡ 

ʮʝʥʪʨ ʅʋɹʽʇ ʋʢʨʘʾʥʠ, 2011. 364 ʩ. 
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ʆɹɻʈʋʅʊʋɺɸʅʅʗ ʂʆʅʉʊʈʋʂʊʀɺʅʆɻʆ ʋɼʆʉʂʆʅɸʃɽʅʅʗ 

ʂʆʄɹɯʅʆɺɸʅʆɻʆ ˆʈʋʅʊʆʆɹʈʆɹʅʆɻʆ ɿʅɸʈʗɼɼʗ 

 

ʊʝʩʣʶʢ ɺ. ɺ., ɺʝʯʝʨʘ ʆ. ʄ., ʂʽʥʽʯʝʥʢʦ ɸ. ʆ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ɺ ʘʛʨʘʨʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʥʘʡʚʘʞʣʠʚʽʰʠʤʠ 

ʧʨʦʙʣʝʤʘʤʠ ʤʝʭʘʥʽʟʦʚʘʥʦʛʦ ʧʝʨʝʜʧʦʩʽʚʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʻ ʩʢʦʨʦʯʝʥʥʷ 

ʯʘʩʫ ʥʘ ʡʦʛʦ ʦʙʨʦʙʽʪʦʢ, ʟʙʝʨʝʞʝʥʥʷ ʨʦʜʶʯʦʩʪʽ ʪʘ ʨʝʛʫʣʴʦʚʘʥʝ ʨʫʡʥʫʚʘʥʥʷ 

ʧʨʠʨʦʜʥʦʾ ʩʪʨʫʢʪʫʨʠ. ʄʝʭʘʥʽʯʥʠʡ ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ ʙʘʟʫʻʪʴʩʷ ʥʘ ʯʦʪʠʨʴʦʭ 

ʦʩʥʦʚʥʠʭ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʭ ʧʨʠʡʦʤʘʭ: ʦʨʘʥʮʽ, ʨʦʟʧʫʰʫʚʘʥʥʽ, ʢʫʣʴʪʠʚʘʮʽʾ, 

ʧʨʠʢʦʯʫʚʘʥʥʽ.  

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ. ɿ ʘʛʨʦʪʝʭʥʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ʧʦʩʣʽʜʦʚʥʝ 

ʚʠʢʦʥʘʥʥʷ ʚʢʘʟʘʥʠʭ ʦʧʝʨʘʮʽʡ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʯʠʩʣʘ ʧʨʦʭʦʜʽʚ 

ʘ̌ʨʝ̌ʘʪʽʚ ʧʦ ʧʦʣʶ. ɿʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʪʘʢʠʭ ʧʨʦʭʦʜʽʚ, ʯʘʩʫ ʥʘ ʚʠʢʦʥʘʥʥʷ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ, ʘ ʪʘʢʦʞ ʟʤʝʥʰʝʥʥʷ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʚʦʣʦʛʠ ï ʙʘʟʦʚʽ 



ȳɍɱɜəɔɖ ɞɑɓ ɐɚɛɚɎɱɐɑɕ XɁȣȣȣ ȸɱɒəɌɜɚɐəɚɲ əɌɟɖɚɎɚɲ ɖɚəɠɑɜɑəɢɱɲ 
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ʽʜʝʾ ʜʣʷ ʨʦʟʨʦʙʢʠ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʢʦʤʙʽʥʦʚʘʥʠʭ ˇʨʫʥʪʦʦʙʨʦʙʥʠʭ ʘ̌ʨʝ̌ʘʪ̔ʚ [1]. 

ɺ ʫʤʦʚʘʭ ʩʫʯʘʩʥʠʭ ʩʠʩʪʝʤ ʟʝʤʣʝʨʦʙʩʪʚʘ ʧʝʨʝʜʧʦʩʽʚʥʠʡ ʦʙʨʦʙʽʪʦʢ ʫ 

ʩʽʚʦʟʤʽʥʘʭ ʤʘʻ ʙʫʪʠ ʧʨʦʪʠʝʨʦʟʽʡʥʠʡ ʪʘ ʨʽʟʥʦʛʣʠʙʠʥʥʠʡ, ʧʨʠ ʷʢʦʤʫ 

ʯʝʨʛʫʶʪʴʩʷ ʛʣʠʙʦʢʽ, ʩʝʨʝʜʥʽ, ʤʽʣʢʽ, ʧʦʚʝʨʭʥʝʚʽ, ʧʦʣʠʮʝʚʽ ʪʘ ʙʝʟʧʦʣʠʮʝʚʽ 

ʦʙʨʦʙʽʪʢʠ. ɺ ʫʤʦʚʘʭ ʇʦʣʽʩʩʷ ʋʢʨʘʾʥʠ, ʜʝ ʥʘʡʙʽʣʴʰ ʨʦʜʶʯʽ ˇʨʫʥʪʠ 

ʥʝʜʦʩʪʘʪʥʴʦ ʚʠʚʯʝʥʽ ʧʝʨʝʜʧʦʩʽʚʥʠʡ ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ ʧʣʦʩʢʦʨʽʟʥʠʤʠ 

ʟʥʘʨʷʜʜʷʤʠ, ʻ ʦʩʥʦʚʦʶ ʩʫʯʘʩʥʠʭ ʩʠʩʪʝʤ ʟʝʤʣʝʨʦʙʩʪʚʘ. ʅʘʫʢʦʶ ʽ ʧʨʘʢʪʠʢʦʶ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʥʘʩʣʽʜʦʢ ʧʣʦʩʢʦʨʽʟʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ʥʘ ʧʦʚʝʨʭʥʽ ʧʦʣʷ 

ʟʘʣʠʰʘʻʪʴʩʷ ʚʽʜ 80 ʜʦ 90 % ʨʦʩʣʠʥʥʠʭ ʨʝʰʪʦʢ, ʱʦ ʟʘʧʦʙʽʛʘʶʪʴ ʚʽʪʨʦʚʽʡ ʪʘ 

ʚʦʜʥʽʡ ʝʨʦʟʽʷʤ ˇʨʫʥʪʫ, ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʥʽʛʦʟʘʪʨʠʤʘʥʥʷ, ʟʙʝʨʽʛʘʶʪʴ ʚʦʣʦʛʫ, 

ʩʧʨʠʷʶʯʠ ʦʜʝʨʞʘʥʥʶ ʚʠʱʠʭ ʚʨʦʞʘʾʚ. ɸʢʪʫʘʣʴʥʠʤ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʤ 

ʟʘʚʜʘʥʥʷʤ ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʪʘʢʠʭ ʘ̌ʨʝ̌ʘʪ̔ʚ, ʷʢʽ ʙ ʚʠʢʦʥʫʚʘʣʠ ʧʝʨʝʜʧʦʩʽʚʥʠʡ ʦʙʨʦʙʽʪʦʢ ʽ ʟʙʝʨʽʛʘʣʠ 

ʩʪʨʫʢʪʫʨʥʽʩʪʴ ˇʨʫʥʪʫ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʧʨʠʨʦʜʥʽ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ, ʭʽʤʽʯʥʽ ʡ 

ʙʽʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. ʉʪʨʫʢʪʫʨʥʠʤ ʚʚʘʞʘʻʪʴʩʷ ʛʨʫʜʢʫʚʘʪʦ-ʟʝʨʥʠʩʪʠʡ 

ˇʨʫʥʪ ʟ ʚʤʽʩʪʦʤ ʘˇʨʝˇʘʪʽʚ ʨʦʟʤʽʨʦʤ ʚʽʜ 0,25 ʜʦ 20 ʤʤ ʧʦʥʘʜ 50 %, ʪʘ 

ˇʨʫʥʪʦʚʠʭ ʘˇʨʝˇʘʪʽʚ ʟʘʚʙʽʣʴʰʢʠ ʤʝʥʰʝ ʥʽʞ 0,25 ʤʤ ʥʝ ʙʽʣʴʰʝ 15 % [2]. 

ʆʛʣʷʜ ʽʩʥʫʶʯʠʭ ʢʦʤʙʽʥʦʚʘʥʠʭ ˇʨʫʥʪʦʦʙʨʦʙʥʠʭ ʘˇʨʝˇʘʪʽʚ ʧʦʢʘʟʘʚ, ʱʦ 

ʤʘʣʦ ʚʠʚʯʝʥʦʶ ʦʩʥʦʚʥʦʶ ʧʨʦʙʣʝʤʦʶ ʧʨʠ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʻ ʟʤʝʥʰʝʥʥʷ 

ʨʫʡʥʫʚʘʥʥʷ ˇʨʫʥʪʫ, ʥʘʜʘʥʥʷ ʨʘʮʽʦʥʘʣʴʥʦʾ ʩʪʨʫʢʪʫʨʠ, ʟʙʝʨʝʞʝʥʥʷ ʚʦʣʦʛʠ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʝʨʝʜʧʦʩʽʚʥʦʛʦ 

ʦʙʨʦʙʽʪʢʫ ʛʨʫʥʪʫ ʰʣʷʭʦʤ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ˇʨʫʥʪʦʦʙʨʦʙʥʦʛʦ 

ʟʥʘʨʷʜʜʷ 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ɼʣʷ ʫʤʦʚ ʇʦʣʽʩʩʷ ʥʘʡʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʣʘʥʯʘʩʪʽ ʢʦʪʢʠ. ɼʽʘʤʝʪʨ ʪʘʢʦʛʦ ʢʦʪʢʘ ʧʝʨʝʙʫʚʘʻ ʚ ʤʝʞʘʭ 

230...380, ʪʦʚʱʠʥʘ ʧʨʫʪʢʘ 8...16, ʚʽʜʩʪʘʥʴ ʤʽʞ ʧʨʫʪʢʘʤʠ 60...120 ʤʤ, 

ʢʽʣʴʢʽʩʪʴ ʾʭ ʧʦ ʢʦʣʫ ʢʦʪʢʘ 6...12. ʆʩʦʙʣʠʚʦ ʧʨʦʭʦʜʫ ʢʫʣʴʪʠʚʘʪʦʨʘ ʘʙʦ 

ʧʨʫʞʠʥʥʦʾ ʙʦʨʦʥʠ, ʦʙʣʘʜʥʘʥʦʾ ʩʝʢʮʽʷʤʠ ʧʣʘʥʯʘʩʪʠʭ ʢʦʪʢʽʚ, ˇʨʫʥʪ ʤʘʻ 

ʜʨʽʙʥʦ ʬʨʘʢʮʽʡʥʫ ʩʪʨʫʢʪʫʨʫ ʽ ʱʽʣʴʥʽʩʪʴ 1ā1...1ā2 ʪ/ʤ3. ʌʨʦʥʪʘʣʴʥʦ 

ʚʩʪʘʥʦʚʣʝʥʽ ʧʣʘʥʢʠ ʧʦ ʩʧʽʨʘʣʽ ʚ ʩʢʣʘʜʽ ʢʦʪʢʘ ʫʱʽʣʴʥʶʶʪʴ ʧʽʜʧʦʚʝʨʭʥʝʚʠʡ 

ʰʘʨ ˇʨʫʥʪʫ ʥʘ ʛʣʠʙʠʥʽ 50...100 ʤʤ, ʧʨʦʪʝ ʥʝʜʦʩʪʘʪʥʴʦ ʚʠʨʽʚʥʶʶʪʴ ʧʦʚʝʨʭʥʶ 

ʧʦʣʷ. ʂʨʽʤ ʪʦʛʦ, ʧʣʘʥʯʘʩʪʽ ʢʦʪʢʠ ʚʥʘʩʣʽʜʦʢ ʞʦʨʩʪʢʦʛʦ ʢʨʽʧʣʝʥʥʷ ʧʨʫʪʢʽʚ 

ʟʘʙʠʚʘʶʪʴʩʷ ʨʦʩʣʠʥʥʠʤʠ ʟʘʣʠʰʢʘʤʠ ʽ ˇʨʫʥʪʦʤ ʧʨʠ ʡʦʛʦ ʧʽʜʚʠʱʝʥʽʡ 

ʚʦʣʦʛʦʩʪʽ. ʎʝ ʦʙʤʝʞʫʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘ ʪʘʢʠʭ ʧʦʣʷʭ ʢʦʤʙʽʥʦʚʘʥʠʭ ʤʘʰʠʥ, 

ʷʢʽʩʥʘ ʨʦʙʦʪʘ ʷʢʠʭ ʜʦʩʷʛʘʻʪʴʩʷ ʧʨʠ ʚʦʣʦʛʦʩʪʽ 18...22%. ʊʘʢʠʤ ʯʠʥʦʤ 

ʥʝʦʙʭʽʜʥʽ ʨʦʙʦʪʠ ʧʦ ʧʦʜʘʣʴʰʦʤʫ ʫʟʛʦʜʞʝʥʥʶ ʩʫʤʽʩʥʦʾ ʨʦʙʦʪʠ ʢʦʪʢʽʚ ʚ 

ʩʢʣʘʜʽ ʄʊɸ, ʟ ʫʟʛʦʜʞʝʥʥʷʤ ʚʧʣʠʚʫ ʧʘʨʘʤʝʪʨʽʚ ʢʦʪʢʽʚ ʥʘ ʦʩʥʦʚʥʽ 

ʘʛʨʦʪʝʭʥʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ. 

ʇʨʦʚʽʚʰʠ ʨʦʟʨʘʭʫʥʦʢ ʚʧʣʠʚʫ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʢʦʪʢʘ 

(ʜʽʘʤʝʪʨʘ d, ʤʤ; ʪʘ ʨʝʟʫʣʴʪʫʶʯʦʾ ʩʠʣʠ ʈ, ʅ) ʥʘ ʥʦʨʤʘʣʴʥʫ ʩʠʣʫ (ʪʠʩʢ) ʟʛʽʜʥʦ 

ʤʦʜʝʣʽ (1), ʦʪʨʠʤʘʻʤʦ ʘʥʘʣʽʪʠʯʥʽ ʟʘʣʝʞʥʦʩʪʽ, ʷʢʽ ʤʦʞʥʘ ʚʽʜʦʙʨʘʟʠʪʠ 

ʛʨʘʬʽʯʥʦ ʪʘ ʟʥʘʡʜʝʤʦ ʜʽʘʧʘʟʦʥʠ ʜʦʧʫʩʪʠʤʠʭ ʜʽʘʤʝʪʨʽʚ ʢʦʪʢʘ. 



"ȽɟɣɌɝəɱ ɛɜɚɍɗɑɘɔ ɓɑɘɗɑɜɚɍɝɨɖɚɲ ɘɑɡɌəɱɖɔ" (16ð18 ɒɚɎɞəɫ 2022 ɜɚɖɟ) 

 
51 

ʊʘʢʠʤ ʯʠʥʦʤ ʧʘʨʘʤʝʪʨʠ ʢʦʪʢʘ ʧʨʝʜʩʪʘʚʣʝʥʥʽ ʚ ʪʘʙʣ.1. ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʥʝʦʙʭʽʜʥʫ ʱʽʣʴʥʽʩʪʴ ˇʨʫʥʪʫ ʫ ʚʠʧʘʜʢʫ ʧʦʯʘʪʢʦʚʦʾ ʱʽʣʴʥʦʩʪʽ  

0r=900é1000ʢʛ/ʤ
3. 

ʇʦʜʘʣʴʰʽ ʢʦʥʩʪʨʫʢʮʽʡʥʽ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ (ʚʘʛʫ ʢʦʪʢʘ G, 

ʢʨʦʢ ʧʣʘʥʦʢ l, ʰʠʨʠʥʫ ʧʣʘʥʢʠ b, ʢʦʥʩʪʨʫʢʮʽʡʥʠʡ ʜʽʘʤʝʪʨ ʢʦʪʢʘ Dʢ, ʢʫʪ 

ʟʘʢʨʫʯʫʚʘʥʥʷ ʧʣʘʥʢʠ Ŭ, ʰʠʨʠʥʫ ʢʦʪʢʘ Bʢ) ʤʦʞʥʘ ʚʩʪʘʥʦʚʠʪʠ ʚʨʘʭʦʚʫʶʯʠ 

ʨʦʙʦʯʫ ʰʚʠʜʢʽʩʪʴ ˇʨʫʥʪʦʦʙʨʦʙʥʦʛʦ ʘˇʨʝˇʘʪʘ ɡ ʪʘ ʟ ʦʛʣʷʜʫ ʥʘ ʩʫʮʽʣʴʥʽʩʪʴ 

ʦʙʨʦʙʽʪʢʫ. ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʦʤʽʨʥʦʩʪʽ ʦʙʨʦʙʽʪʢʫ ʛʨʫʥʪʫ ʢʦʤʙʽʥʦʚʘʥʠʤ 

ʘʛʨʝʛʘʪʦʤ, ʚʽʩʽ ʢʦʪʢʽʚ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʩʪʘʥʦʚʠʪʠ ʥʘ ʧʣʘʚʘʶʯʽʡ ʧʽʜʚʽʩʮʽ. 

ʈʽʚʥʦʤʽʨʥʽʩʪʴ ʭʦʜʫ ʨʘʤʠ ʧʦ ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʫ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʘʣʘʥʩʠʨʥʦʾ ʧʽʜʚʽʩʢʠ, ʷʢʘ ʢʦʧʽʶʻ ʨʝʣʴʻʬ ʧʦʚʝʨʭʥʽ ʧʦʣʷ. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ˇʨʫʥʪʦʦʙʨʦʙʥʠʭ ʟʥʘʨʷʜʴ ʦʮʽʥʶʚʘʣʘʩʴ ʯʝʨʝʟ 

ʧʦʢʨʘʱʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʧʝʨʝʜʧʦʩʽʚʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʨʫʡʥʫʚʘʥʥʷ ʩʪʨʫʢʪʫʨʠ ˇʨʫʥʪʫ ʟʤʝʥʰʫʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʦʩʣʽʜʦʚʥʦ ʨʦʟʪʘʰʦʚʘʥʦʾ ʧʘʨʠ ʢʦʪʢʽʚ. ʂʽʣʴʢʽʩʪʴ ʬʨʘʢʮʽʡ ˇʨʫʥʪʫ ʟ ʩʝʨʝʜʥʽʤ 

ʨʦʟʤʽʨʦʤ d < 0,25ʤʤ ʽ d > 10ʤʤ, ʟʤʝʥʰʠʣʘʩʴ ʥʘ 7,0 % ʽ 2,5 % ʜʦ ʙʘʟʦʚʦʛʦ 

ʘʛʨʝʛʘʪʘ ʪʘ ʚʽʜʧʦʚʽʜʥʦ ʥʘ 23,1 % ʽ 29,6 %, ʜʦ ʘʛʨʦʬʦʥʫ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫʱʽʣʴʥʝʥʥʷ ˇʨʫʥʪʫ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʰʚʠʜʢʦʩʪʽ ʧʦʥʘʜ  

3,6 ʤ/ʩ (12,96 ʢʤ/ʛʦʜ) ʧʣʘʥʯʘʩʪʠʤ ʧʘʨʥʠʤ ʢʦʪʢʦʤ ʟʤʝʥʰʫʻʪʴʩʷ; ʜʽʘʧʘʟʦʥ 

ʨʝʟʫʣʴʪʫʶʯʦʾ ʩʠʣʠ ʨʘʮʽʦʥʘʣʴʥʦ ʫʪʨʠʤʫʚʘʪʠ ʚ ʤʝʞʘʭ 15é75 ʢʇʘ. ʇʨʠ ʮʴʦʤʫ 

ʢʦʝʬʽʮʽʻʥʪ ʦʙôʻʤʥʦʛʦ ʟʤʠʥʘʥʥʷ ʧʨʦʧʦʥʦʚʘʥʦʛʦ ʚʘʨʽʘʥʪʫ ʘˇʨʝˇʘʪʘ ʥʘ 20 % 

ʤʝʥʰʠʡ ʧʦʨʽʚʥʷʥʦ ʟ ʘʛʨʦʬʦʥʦʤ ʪʘ ʥʘ 21% ʙʽʣʴʰʠʡ ʟʘ ʧʦʢʘʟʥʠʢ ʙʘʟʦʚʦʛʦ 

ʘˇʨʝˇʘʪʘ ʱʦ ʫ ʩʚʦʶ ʯʝʨʛʫ, ʚʽʜʧʦʚʽʜʘʻ ʟʥʘʯʝʥʥʷʤ ʚ ʤʝʞʘʭ 1é5 ʅ/ʩʤ3. 

ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ˇʨʫʥʪʦʦʙʨʦʙʥʠʡ ʘʛʨʝʛʘʪ ʧʦʨʽʚʥʷʥʦ ʟ ʙʘʟʦʚʠʤ ʫ 

ʩʝʨʝʜʥʴʦʤʫ ʟʘʙʝʟʧʝʯʫʻ ʟʤʝʥʰʝʥʥʷ ʚʪʨʘʪ ʚʦʣʦʛʠ ʧʽʜ ʯʘʩ ʦʙʨʦʙʽʪʢʫ ʜʦ 13 %, 

ʟʙʽʣʴʰʝʥʥʷ ʱʽʣʴʥʦʩʪʽ ʜʦ 25 % ʧʦʨʽʚʥʷʥʦ ʟ ʙʘʟʦʚʠʤ ʘʛʨʝʛʘʪʦʤ. ɸʙʩʦʣʶʪʥʘ 

ʚʦʣʦʛʽʩʪʴ ˇʨʫʥʪʫ ʫ ʰʘʨʽ 0é40 ʤʤ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʦʙʨʦʙʽʪʢʫ ʧʨʠ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʙʘʟʦʚʠʤ ʚʘʨʽʘʥʪʦʤ ʙʫʣʘ ʚʠʱʦʶ ʥʘ 62 %. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ˇʨʫʥʪʦʦʙʨʦʙʥʦʛʦ 

ʘʛʨʝʛʘʪʘ ʟʤʝʥʰʫʻ ʚʠʪʨʘʪʠ ʧʨʘʮʽ ʟʘ ʨʘʭʫʥʦʢ ʩʢʦʨʦʯʝʥʥʷ ʯʠʩʣʘ ʦʧʝʨʘʮʽʡ ʥʘ 

23,6 %, ʩʫʢʫʧʥʦʾ ʝʥʝʨʛʽʾ ʥʘ 13,9 %  ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʴʥʠʤ ʚʘʨʽʘʥʪʦʤ. 

ʈʽʯʥʠʡ ʝʢʦʥʦʤʽʯʥʠʡ ʝʬʝʢʪ ʚʽʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘˇʨʝˇʘʪʘ ʦʩʥʘʱʝʥʦʛʦ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʫʱʽʣʴʥʶʚʘʯʘʤʠ ʚ ʧʦʨʽʚʥʷʥʦ ʟ ʙʘʟʦʚʠʤ ʘʛʨʝʛʘʪʦʤ 

ʩʪʘʥʦʚʠʪʴ 1056 ʛʨʥ. ʜʣʷ ʧʣʦʱʽ 100 ʛʘ. 

ɺʠʩʥʦʚʢʠ. 

ɸʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʢʦʤʙʽʥʦʚʘʥʠʭ ʘʛʨʝʛʘʪʽʚ ʢʫʣʴʪʠʚʘʪʦʨʥʦʛʦ ʪʠʧʫ 

ʧʦʢʘʟʘʚ, ʱʦ ʾʭ ʥʝʜʦʣʽʢʦʤ ʻ ʚʠʩʦʢʠʡ ʩʪʫʧʽʥʴ ʨʫʡʥʫʚʘʥʥʷ ʩʪʨʫʢʪʫʨʠ ˇʨʫʥʪʫ, 

ʷʢʠʡ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʠʨʽʰʫʚʘʪʠ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʘʨʠ ʧʣʘʥʯʘʩʪʠʭ 

ʢʦʪʢʽʚ. 

ɿʘ ʫʤʦʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʨʫʡʥʫʚʘʥʥʷ ʩʪʨʫʢʪʫʨʠ ˇʨʫʥʪʫ ʟʤʝʥʰʫʻʪʴʩʷ. ʂʽʣʴʢʽʩʪʴ ʬʨʘʢʮʽʡ 

ˇʨʫʥʪʫ ʟ ʨʦʟʤʽʨʘʤʠ ʛʨʫʜʦʯʦʢ d < 0,25ʤʤ ʽ d > 10ʤʤ ʟʤʝʥʰʠʣʘʩʴ ʥʘ 7,0 % ʽ 
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2,5 % ʧʦʨʽʚʥʷʥʦ ʟ ʦʙʨʦʙʽʪʢʦʤ ʙʘʟʦʚʠʤ ʘʛʨʝʛʘʪʦʤ ʪʘ ʚʽʜʧʦʚʽʜʥʦ ʥʘ 23,1 % ʽ 

29,6 %, ʜʦ ʘʛʨʦʬʦʥʫ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʢʦʤʙʽʥʦʚʘʥʦʛʦ 

ˇʨʫʥʪʦʦʙʨʦʙʥʦʛʦ ʘʛʨʝʛʘʪʘ ʟʤʝʥʰʫʻ ʚʠʪʨʘʪʠ ʧʨʘʮʽ ʟʘ ʨʘʭʫʥʦʢ ʩʢʦʨʦʯʝʥʥʷ 

ʯʠʩʣʘ ʦʧʝʨʘʮʽʡ ʥʘ 23,6 %, ʩʫʢʫʧʥʦʾ ʝʥʝʨʛʽʾ ʥʘ 13,9 %  ʧʦʨʽʚʥʷʥʦ ʟ 

ʢʦʥʪʨʦʣʴʥʠʤ ʚʘʨʽʘʥʪʦʤ. 
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ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ɺʘʞʣʠʚʠʤ ʨʝʟʝʨʚʦʤ ʟʙʽʣʴʰʝʥʥʷ ʚʘʣʦʚʠʭ ʟʙʦʨʽʚ 

ʟʝʨʥʦʙʦʙʦʚʠʭ, ʪʝʭʥʽʯʥʠʭ ʪʘ ʽʥʰʠʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʻ ʨʽʩʪ 

ʦʩʥʘʱʝʥʦʩʪʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʤʠ 

ʤʘʰʠʥʘʤʠ, ʽ ʧʽʜʚʠʱʝʥʥʷ ʾʭ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ 

ʚʠʤʘʛʘʻ ʪʝʭʥʽʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʙʠʨʘʥʥʷ ʢʦʨʝʥʝʧʣʦʜʽʚ ʢʦʨʤʦʚʠʭ ʙʫʨʷʢʽʚ. 

ʊʦʤʫ ʚʠʨʽʰʝʥʥʷ ʪʝʭʥʽʯʥʠʭ ʧʠʪʘʥʴ ʟ ʤʦʜʝʨʥʽʟʘʮʽʾ ʤʘʰʠʥʠ, ʘʜʘʧʪʘʮʽʷ ʜʦ 



"ȽɟɣɌɝəɱ ɛɜɚɍɗɑɘɔ ɓɑɘɗɑɜɚɍɝɨɖɚɲ ɘɑɡɌəɱɖɔ" (16ð18 ɒɚɎɞəɫ 2022 ɜɚɖɟ) 

 
53 

ʢʦʥʢʨʝʪʥʠʭ ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ ʢʦʨʝʥʝʧʣʦʜʽʚ ʢʦʨʤʦʚʠʭ ʙʫʨʷʢʽʚ ʻ 

ʘʢʪʫʘʣʴʥʦʶ ʧʨʦʙʣʝʤʦʶ ʪʝʭʥʦʣʦʛʽʚ ʽ ʢʦʥʩʪʨʫʢʪʦʨʽʚ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ. ʇʠʪʘʥʥʶ ʪʝʭʥʽʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʨʦʱʫʚʘʥʥʷ ʢʦʨʝʥʝʧʣʦʜʽʚ ʙʫʨʷʢʽʚ ʧʨʠʩʚʷʯʝʥʦ ʙʘʛʘʪʦ 

ʜʦʩʣʽʜʞʝʥʴ. ɸʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʘʥʠʭ ʧʦʢʘʟʫʻ, ʱʦ ʟʤʝʥʰʝʥʥʷ ʚʪʨʘʪ 

ʪʝʭʥʽʯʥʠʭ ʢʫʣʴʪʫʨ ʚ ʢʨʘʾʥʽ ʣʠʰʝ ʥʘ 1% ʨʽʚʥʦʟʥʘʯʥʦ ʟʙʽʣʴʰʝʥʥʶ ʧʦʩʽʚʥʠʭ 

ʧʣʦʱ ʥʘ 5 ʚʽʜʩʦʪʢʽʚ. 

ɿʘ ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʜʘʥʠʤʠ ʚʪʨʘʪʠ ʢʦʨʤʦʚʠʭ ʙʫʨʷʢʽʚ ʧʽʜ ʯʘʩ ʟʙʠʨʘʥʥʷ 

ʢʦʣʠʚʘʶʪʴʩʷ ʚ ʤʝʞʘʭ ʚʽʜ 4 ʜʦ 13% ʽ ʾʭ ʚʝʣʠʯʠʥʘ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʪʠʧʫ ʟʙʠʨʘʣʴʥʠʭ ʤʘʰʠʥ ʪʘ ʩʠʩʪʝʤ ʢʝʨʫʚʘʥʥʷ ʨʦʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʴ. ʇʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʟʙʠʨʘʥʥʷ ʢʦʨʝʥʝʧʣʦʜʽʚ 

ʢʦʨʤʦʚʠʭ ʙʫʨʷʢʽʚ ʚʽʜ ʧʦʰʢʦʜʞʝʥʥʷ ʰʣʷʭʦʤ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʢʦʧʽʨʘ ʚʦʜʽʷ.  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ʆʜʥʠʤʠ ʟ ʥʘʡʙʽʣʴʰ ʚʘʛʦʤʠʭ ʻ ʚʪʨʘʪʠ 

ʚʥʘʩʣʽʜʦʢ ʤʝʭʘʥʽʯʥʦʛʦ ʧʦʰʢʦʜʞʝʥʥʷ ʢʦʨʝʥʝʧʣʦʜʽʚ ʚ ʧʨʦʮʝʩʽ ʾʭ ʚʠʢʦʧʫʚʘʥʥʷ 

ʚʥʘʩʣʽʜʦʢ ʥʝʩʧʨʘʚʥʦʩʪʽ, ʘʙʦ ʥʝʜʦʩʪʘʪʥʴʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʘʚʪʦʤʘʪʘ ʢʝʨʫʚʘʥʥʷ. 

ʊʦʤʫ ʚ ʢʦʥʩʪʨʫʢʮʽʷʭ ʢʦʨʝʥʝʟʙʠʨʘʣʴʥʠʭ ʤʘʰʠʥ, ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʜʦʧʫʩʪʠʤʦʛʦ ʨʽʚʥʷ ʧʦʰʢʦʜʞʝʥʴ ʽ ʚʪʨʘʪ, ʟʘʡʤʘʻ ʩʠʩʪʝʤʘ ʢʝʨʫʚʘʥʥʷ (ʉʂ), ʷʢʘ 

ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʠʪʠ ʥʝʦʙʭʽʜʥʫ ʪʦʯʥʽʩʪʴ ʚʝʜʝʥʥʷ ʢʦʤʙʘʡʥʘ ʧʦ ʨʷʜʢʘʭ ʧʨʠ 

ʚʠʩʦʢʠʭ ʰʚʠʜʢʦʩʪʷʭ ʟʙʠʨʘʥʥʷ. ʎʝ ʜʦʟʚʦʣʠʪʴ ʧʽʜʚʠʱʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʤʘʰʠʥʠ, ʟʤʝʥʰʠʪʠ ʚʪʨʘʪʠ ʢʦʨʝʥʽʚ, ʘ ʪʘʢʦʞ ʧʦʣʝʛʰʠʪʠ ʫʤʦʚʠ ʧʨʘʮʽ 

ʤʝʭʘʥʽʟʘʪʦʨʘ, ʦʩʢʽʣʴʢʠ ʩʠʩʪʝʤʘ ʢʝʨʫʚʘʥʥʷ ʟʚʽʣʴʥʷʻ ʡʦʛʦ ʚʽʜ ʚʘʞʢʦʾ 

ʤʦʥʦʪʦʥʥʦʾ ʨʦʙʦʪʠ ʧʨʠ ʢʝʨʫʚʘʥʥʽ ʤʘʰʠʥʦʶ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ. 

ʉʝʨʽʡʥʠʡ ʘʚʪʦʤʘʪ ʢʝʨʫʚʘʥʥʷ ʢʦʨʝʥʝʟʙʠʨʘʣʴʥʦʾ ʤʘʰʠʥʠ ʄʂʂ-6 ʚ 

ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚʘʭ ʟʙʠʨʘʥʥʷ ʢʦʨʤʦʚʠʭ ʙʫʨʷʢʽʚ ʟʘʜʦʚʽʣʴʥʦ ʚʠʢʦʥʫʻ ʩʚʦʾ 

ʬʫʥʢʮʽʾ. ʆʜʥʘʢ ʡʦʛʦ ʢʦʥʩʪʨʫʢʮʽʷ ʥʝ ʧʨʠʩʪʦʩʦʚʘʥʘ ʜʣʷ ʟʙʠʨʘʥʥʷ ʢʦʨʤʦʚʠʭ 

ʙʫʨʷʢʽʚ, ʷʢʽ ʙʫʣʠ ʚʠʙʠʪʽ ʛʠʯʢʦʟʙʠʨʘʣʴʥʦʶ ʤʘʰʠʥʦʶ ʽ ʟʥʘʭʦʜʷʪʴʩʷ ʚ 

ʤʽʞʨʷʜʜʷʭ, ʱʦ ʟʥʠʞʫʻ ʡʦʛʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ.  

ɺ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ ʨʦʙʦʪʠ ʢʦʧʽʨʘ ʘʚʪʦʤʘʪʘ ʢʝʨʫʚʘʥʥʷ 

ʢʦʨʝʥʝʟʙʠʨʘʣʴʥʦʾ ʤʘʰʠʥʠ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʥʦʚʝ ʚʠʨʽʰʝʥʥʷ ʪʝʭʥʽʯʥʦʾ ʟʘʜʘʯʽ, 

ʷʢʝ ʧʦʣʷʛʘʻ ʚ ʫʜʦʩʢʦʥʘʣʝʥʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʘʚʪʦʤʘʪʘ ʢʝʨʫʚʘʥʥʷ 

ʢʦʨʝʥʝʟʙʠʨʘʣʴʥʠʭ ʤʘʰʠʥ, ʰʣʷʭʦʤ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ ʢʦʧʽʨʘ. 

ɺʠʩʥʦʚʦʢ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʢʦʧʽʨʘ ʘʚʪʦʤʘʪʘ ʢʝʨʫʚʘʥʥʷ 

ʢʦʨʝʥʝʟʙʠʨʘʣʴʥʦʾ ʤʘʰʠʥʠ ʜʦʟʚʦʣʠʪʴ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʙʫʨʷʢʦʟʙʠʨʘʣʴʥʦʾ ʪʝʭʥʽʢʠ. ʈʽʯʥʠʡ ʝʢʦʥʦʤʽʯʥʠʡ ʝʬʝʢʪ ʚʽʜ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʘʚʪʦʤʘʪʘ ʚʦʜʽʥʥʷ ʥʘ ʦʜʥʫ ʤʘʰʠʥʫ ʩʢʣʘʚ 5962,8 ʛʨʥ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 
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ʊɽʍʅɯʂʆ-ʊɽʍʅʆʃʆɻɯʏʅɽ ɿɸɹɽɿʇɽʏɽʅʅʗ ʄɯʅɯʄɸʃɯɿɸʎɯɰ 

ʇɽʈɽɼʇʆʉɯɺʅʆɻʆ ʆɹʈʆɹɯʊʂʋ ɻʈʋʅʊʋ ʇɯɼ ʉɯɺɹʋ ʎʋʂʈʆɺʀʍ 

ɹʋʈʗʂɯɺ 

 

ʊʝʩʣʶʢ ɺ. ɺ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ 

ɯʚʘʰʠʥʘ ʄ. ɹ. 

ʊʘʨʘʱʘʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʪʝʭʥʽʯʥʠʡ ʪʘ ʝʢʦʥʦʤʽʢʦ-ʧʨʘʚʦʚʠʡ ʢʦʣʝʜʞ 

ʇʦʢʠʜʴʢʦ ʄ. ʄ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʊʝʭʥʦʣʦʛʽʷ ʚʠʨʦʱʫʚʘʥʥʷ ʮʫʢʨʦʚʠʭ ʙʫʨʷʢʽʚ 

ʚʢʣʶʯʘʻ ʧʦʩʣʽʜʦʚʥʦ ʚʠʢʦʥʫʚʘʥʽ ʦʧʝʨʘʮʽʾ ʦʙʨʦʙʢʠ ʛʨʫʥʪʫ, ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ, 

ʚʝʩʥʷʥʦʾ ʧʝʨʝʜʧʦʩʽʚʥʦʾ ʦʙʨʦʙʢʠ, ʩʽʚʙʠ ʪʘ ʜʦʛʣʷʜʫ ʟʘ ʧʦʩʽʚʘʤʠ, ʷʢʽ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʝʦʙʭʽʜʥʽ ʫʤʦʚʠ ʜʣʷ ʧʨʦʨʦʩʪʘʥʥʷ ʥʘʩʽʥʥʷ, ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ 

ʢʦʨʝʥʝʧʣʦʜʽʚ ʪʘ ʥʘʢʦʧʠʯʝʥʥʷ ʚ ʥʠʭ ʮʫʢʨʫ ʘ ʪʘʢʦʞ ʟʙʠʨʘʥʥʷ ʫʨʦʞʘʶ.  

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ. ʇʝʨʝʜʧʦʩʽʚʥʠʡ ʦʙʨʦʙʽʪʦʢ ʛʨʫʥʪʫ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʚʦʻʯʘʩʥʠʤ ʽ ʷʢʽʩʥʠʤ ʚʠʢʦʥʘʥʥʷʤ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ 

ʟ ʤʽʥʽʤʘʣʴʥʠʤʠ ʚʧʣʠʚʦʤ ʥʘ ʩʪʚʦʨʝʥʠʡ ʘʛʨʦʬʦʥ. ɹʘʛʘʪʦʨʽʯʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʜʦʩʣʽʜʞʝʥʴ ʥʘʫʢʦʚʠʭ ʫʩʪʘʥʦʚ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʮʫʢʨʦʚʽ ʙʫʨʷʢʠ ʜʦʩʠʪʴ 

ʚʠʤʦʛʣʠʚʽ ʜʦ ʷʢʦʩʪʽ ʧʝʨʝʜʧʦʩʽʚʥʦ ʾ ʧʽʜʛʦʪʦʚʢʠ ʛʨʫʥʪʫ. ʊʦʤʫ ʜʣʷ ʾʭ 

ʚʠʨʦʱʫʚʘʥʥʷ, ʧʦʚʠʥʥʽ ʙʫʪʠ ʨʦʟʨʦʙʣʝʥʽ ʽ ʚʧʨʦʚʘʜʞʝʥʽ ʟʦʥʘʣʴʥʽ ʧʨʠʡʦʤʠ ʽ 

ʪʝʭʥʦʣʦʛʽ,ʾ ʷʢʽ ʧʝʨʝʜʙʘʯʘʣʠ ʙ ʤʽʥʽʤʘʣʽʟʘʮʽʶ ʧʝʨʝʜʧʦʩʽʚʥʦʛʦ ʦʙʨʦʙʽʪʢʫ 

ʛʨʫʥʪʫ, ʦʩʦʙʣʠʚʦ ʚʘʞʢʦʛʦ ʟʘ ʤʝʭʘʥʽʯʥʠʤ ʩʢʣʘʜʦʤ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ: ʧ̔ ʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʨʦʱʫʚʘʥʥʷ ʦʨʛʘʥʽʯʥʦʾ 

ʧʨʦʜʫʢʮʽʾ ʨʦʩʣʠʥʥʠʮʪʚʘ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ɸʥʘʣʽʟ ʨʦʟʚʠʪʢʫ ʥʘʫʢʠ ʽ ʧʨʘʢʪʠʢʠ ʚ ʥʘʧʨʷʤʢʫ 

ʩʪʚʦʨʝʥʥʷ ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʠʭ ʡ ˇʨʫʥʪʦʟʘʭʠʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʠʨʦʙʥʠʮʪʚʘ 

ʮʫʢʨʦʚʠʭ ʙʫʨʷʢʽʚ ʜʘʚ ʥʘʤ ʧʽʜʩʪʘʚʠ ʜʣʷ ʨʦʟʨʦʙʢʠ, ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʧʦʩʦʙʫ ʾʭ ʚʠʨʦʙʥʠʮʪʚʘ ʥʘ ʛʨʫʥʪʘʭ ʚʘʞʢʠʭ ʟʘ ʤʝʭʘʥʽʯʥʠʤ 

ʩʢʣʘʜʦʤ, ʷʢʠʡ ʧʽʜʚʠʱʫ ̒ ʭʾ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʟʥʠʞʫʻ ʤʘʪʝʨʽʘʣʴʥʽ ʪʘ 

ʝʥʝʨʛʝʪʠʯʥʽ ʟʘʪʨʘʪʠ. ʉʫʪʴ ʾʾ ʧʦʣʷʛʘʻ ʚ ʩʣʽʜʫʶʯʦʤʫ: ʚʦʩʝʥʠ ʥʘ ʬʦʥʽ 

ʥʘʧʽʚʧʘʨʦʚʦʛʦ ʘʙʦ ʧʦʣʽʧʰʝʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ʛʨʫʥʪʫ ʥʘ ʚʠʨʽʚʥʝʥʽʡ ʧʦʚʝʨʭʥʽ 



"ȽɟɣɌɝəɱ ɛɜɚɍɗɑɘɔ ɓɑɘɗɑɜɚɍɝɨɖɚɲ ɘɑɡɌəɱɖɔ" (16ð18 ɒɚɎɞəɫ 2022 ɜɚɖɟ) 
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ʧʦʣʷ ʢʫʣʴʪʠʚʘʪʦʨʦʤ (ʥʘʧʨʠʢʣʘʜ ʋʂʈʇ-5,4 ʘʙʦ ʋʉʄʂ-5,4), ʦʙʣʘʜʥʘʥʠʤ 

ʪʫʢʦʚʠʩʽʚʥʠʤʠ ʘʧʘʨʘʪʘʤʠ, ʣʦʢʘʣʴʥʦ ʚʥʦʩʷʪʴ ʤʽʥʝʨʘʣʴʥʽ ʜʦʙʨʠʚʘ, ʷʢʽ  

ʨʦʟʤʽʱʫʶʪʴ ʧʦ ʣʽʥʽʾ ʤʘʡʙʫʪʥʽʭ ʨʷʜʢʽʚ ʥʘ ʽʥʪʝʨʚʘʣʘʭ ʟʘʜʘʥʦ ʾ ʰʠʨʠʥʠ 

ʤʽʞʨʷʜʴ 45 ʩʤ, ʚ ʟʦʥʽ ʥʘʡʢʨʘʱʦʛʦ ʨʦʟʚʠʪʢʫ ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ ʨʦʩʣʠʥ ʥʘ 

ʛʣʠʙʠʥʫ 16-20 ʩʤ ʟ ʦʜʥʦʯʘʩʥʠʤ ʬʦʨʤʫʚʘʥʥʷʤ ʛʨʝʙʝʥʽʚ ʩʧʝʮʽʘʣʴʥʠʤʠ 

ʨʦʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ ʥʘʜ ʩʪʨʽʯʢʘʤʠ ʚʥʝʩʝʥʠʭ ʜʦʙʨʠʚ. 

ʌʦʨʤʫʚʘʥʥʷ ʛʨʝʙʝʥʽʚ ʚʦʩʝʥʠ ʩʧʨʠʷ ̒ ʽʥʪʝʥʩʠʚʥʦʤʫ ʥʘʢʦʧʠʯʝʥʥʶ 

ʚʦʣʦʛʠ, ʘ ʚʝʩʥʦʶ ʰʚʠʜʢʦʤʫ ʜʦʟʨʽʚʘʥʥʶ ʛʨʫʥʪʫ ʚ ʟʦʥʽ ʛʨʝʙʝʥʽʚ,ʱʦ ʜʦʟʚʦʣʷ ̒

ʚ ʙʽʣʴʰ ʨʘʥʥʽ ʩʪʨʦʢʠ ʧʨʦʚʦʜʠʪʠ ʩʽʚʙʫ ʽ ʟʙʽʣʴʰʠʪʠ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ. 

ʈʘʥʥʴʦʶ ʚʝʩʥʦʶ ʛʨʝʙʝʥʽ ʟʨʽʟʘʶʪʴ ʜʦ ʚʠʩʦʪʠ 3-4 ʩʤ ʚʽʜʥʦʩʥʦ  ʧʦʚʝʨʭʥʽ ʟ 

ʦʜʥʦʯʘʩʥʠʤ ʩʪʨʽʯʢʦʚʠʤ ʚʥʝʩʝʥʥʷʤ ʛʝʨʙʽʮʠʜʽʚ ʚ ʟʦʥʫ ʨʷʜʢʘ ʟ ʥʘʩʪʫʧʥʠʤ 

ʚʠʩʽʚʦʤ ʥʘʩʽʥʥʷ ʮʫʢʨʦʚʠʭ ʙʫʨʷʢʽʚ.  

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘ ʫʤʦʚ ʙʽʣʴʰ 

ʨʘʥʥʽʭ ʩʪʨʦʢʽʚ ʩʽʚʙʠ ʚʽʜʤʽʯʝʥʦ ʟʥʠʞʝʥʥʷ ʫʨʘʞʝʥʥʷ ʨʦʩʣʠʥ ʮʫʢʨʦʚʠʭ ʙʫʨʷʢiʚ 

ʢʦʨʝʥʝʾʜʦʤ ʚ 1,8 ʨʘʟʠ ʧʦʨʽʚʥʷʥʦ ʟ ʪʨʘʜʠʮʽʡʥʠʤ, ʦʪʨʠʤʘʥʦ ʜʦʩʪʦʚʽʨʥʠʡ 

ʧʨʠʨʽʩʪ ʫʨʦʞʘʡʥʦʩʪi ʢʦʨʝʥʝʧʣʦʜʽʚ i ʟʙiʨ ʮʫʢʨʫ ʚiʜʧʦʚiʜʥʦ ʥʘ 4,8 ʪ/ʛʘ i 0,7 

ʪ/ʛʘ, ʚ ʪʦʡ ʞʝ ʯʘʩ ʚʠʢʣʶʯʝʥʥʷ ʧʨʠʡʦʤʽʚ ʚʝʩʥʷʥʦʛʦ ʙʦʨʦʥʫʚʘʥʥʷ, 

ʰʣʝʡʬʫʚʘʥʥʷ, ʛʣʠʙʦʢʦʛʦ ʦʙʨʦʙʽʪʢʫ, ʩʫʮʽʣʴʥʦʛʦ ʚʥʝʩʝʥʥʷ ʛʝʨʙʽʮʠʜʽʚ, 

ʧʝʨʝʜʧʦʩʽʚʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ʟʫʤʦʚʠʣʦ ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ ʧʨʘʮi ʚ 1,5 ʨʘʟʠ, 

ʧʘʣʴʥʦʛʦ ï ʚ 2,5 ʨʘʟʠ, ʛʨʦʰʦʚʠʭ ʚʠʪʨʘʪ ï ʚ 1,9 ʨʘʟʠ. 

ɺʠʩʥʦʚʦʢ. ʅʘʫʢʦʚʝ ʽ ʧʨʘʢʪʠʯʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʦʧʝʨʘʮʽʾ 

ʧʝʨʝʜʧʦʩʽʚʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ʛʨʫʥʪʫ ʰʣʷʭʦʤ ʦʩʽʥʥʴʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʛʨʝʙʝʥʽʚ 

ʧʦʢʘʟʘʣʦ ʧʦʟʠʪʠʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʽ ʻ ʘʢʪʫʘʣʴʥʠʤ ʜʣʷ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ 

ʧʨʘʢʪʠʯʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ. 
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ɸʅɸʃɯɿ ʊɸ ʋɼʆʉʂʆʅɸʃɽʅʅʗ ʂʆʇɯʈɸ ɸʇɸʈɸʊɸ ɺʆɼɯʅʅʗ 

ʂʆʈɽʅɽɿɹʀʈɸʃʔʅʆɰ ʄɸʐʀʅʀ  

 

ʊʝʩʣʶʢ ɺ. ɺ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ 

ɹʘʨʘʥʦʚʩʴʢʠʡ ɺ. ʄ. 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɯʚʘʥʘ ʇʫʣʶʷ 

ʐʚʦʨʘ ɺ. ʆ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ 

ʗʨʦʱʫʢ ɼ. ɻ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ɺʘʞʣʠʚʠʤ ʨʝʟʝʨʚʦʤ ʟʙʽʣʴʰʝʥʥʷ ʚʘʣʦʚʠʭ ʟʙʦʨʽʚ 

ʟʝʨʥʘ, ʪʝʭʥʽʯʥʠʭ ʪʘ ʽʥʰʠʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʻ ʨʽʩʪ 

ʦʩʥʘʱʝʥʦʩʪʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʤʠ 

ʤʘʰʠʥʘʤʠ, ʽ ʧʽʜʚʠʱʝʥʥʷ ʾʭ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʧʦʢʘʟʥʠʢʽʚ [1, 2]. 

ɿʤʝʥʰʝʥʥʷ ʚʪʨʘʪ ʪʝʭʥʽʯʥʠʭ ʢʫʣʴʪʫʨ ʚ ʢʨʘʾʥʽ ʣʠʰʝ ʥʘ 1% ʨʽʚʥʦʟʥʘʯʥʦ 

ʟʙʽʣʴʰʝʥʥʶ ʧʦʩʽʚʥʠʭ ʧʣʦʱ ʥʘ 1 ʤʣʥ. ʛʘ. 

ɿʘ ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʜʘʥʠʤʠ ʚʪʨʘʪʠ ʢʦʨʤʦʚʠʭ ʙʫʨʷʢʽʚ ʧʽʜ ʯʘʩ ʟʙʠʨʘʥʥʷ 

ʢʦʣʠʚʘʶʪʴʩʷ ʚ ʤʝʞʘʭ ʚʽʜ 4 ʜʦ 13% ʽ ʾʭ ʚʝʣʠʯʠʥʘ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʪʠʧʫ ʟʙʠʨʘʣʴʥʠʭ ʤʘʰʠʥ ʪʘ ʩʠʩʪʝʤ ʢʝʨʫʚʘʥʥʷ ʨʦʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ [3]. 

ʊʦʤʫ ʦʜʥʠʤ ʽʟ ʰʣʷʭʽʚ ʫʜʦʩʢʦʥaʣʝʥʥʷ aʚʪʦʤaʪa ʢʝʨʫʚaʥʥʷ ʻ ʟʥaʯʥʝ 

ʩʧʨʦʱʝʥʥʷ ʡʦʛʦ ʢʦʥʩʪʨʫʢʮʽʾ ʽ ʦʜʥʦʯaʩʥʦ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʽ ʥaʜʽʡʥʦʩʪʽ 

ʨʦʙʦʪʠ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ. ʆʜʥʠʤʠ ʟ ʥʘʡʙʽʣʴʰ ʚʘʛʦʤʠʭ ʻ ʚʪʨʘʪʠ 

ʚʥʘʩʣʽʜʦʢ ʤʝʭʘʥʽʯʥʦʛʦ ʧʦʰʢʦʜʞʝʥʥʷ ʢʦʨʝʥʝʧʣʦʜʽʚ ʚ ʧʨʦʮʝʩʽ ʾʭ ʚʠʢʦʧʫʚʘʥʥʷ 

ʚʥʘʩʣʽʜʦʢ ʥʝʩʧʨʘʚʥʦʩʪʽ, ʘʙʦ ʥʝʜʦʩʪʘʪʥʴʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʘʚʪʦʤʘʪʘ ʢʝʨʫʚʘʥʥʷ. 

ʊʦʤʫ ʚ ʢʦʥʩʪʨʫʢʮʽʷʭ ʢʦʨʝʥʝʟʙʠʨʘʣʴʥʠʭ ʤʘʰʠʥ, ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʜʦʧʫʩʪʠʤʦʛʦ ʨʽʚʥʷ ʧʦʰʢʦʜʞʝʥʴ ʽ ʚʪʨʘʪ, ʟʘʡʤʘʻ ʩʠʩʪʝʤʘ ʢʝʨʫʚʘʥʥʷ (ʉʂ), ʷʢʘ 

ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʠʪʠ ʥʝʦʙʭʽʜʥʫ ʪʦʯʥʽʩʪʴ ʚʝʜʝʥʥʷ ʢʦʤʙʘʡʥʘ ʧʦ ʨʷʜʢʘʭ ʧʨʠ 

ʚʠʩʦʢʠʭ ʰʚʠʜʢʦʩʪʷʭ ʟʙʠʨʘʥʥʷ. ʎʝ ʜʦʟʚʦʣʠʪʴ ʧʽʜʚʠʱʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʤʘʰʠʥʠ, ʟʤʝʥʰʠʪʠ ʚʪʨʘʪʠ ʢʦʨʝʥʽʚ, ʘ ʪʘʢʦʞ ʧʦʣʝʛʰʠʪʠ ʫʤʦʚʠ ʧʨʘʮʽ 

ʤʝʭʘʥʽʟʘʪʦʨʘ, ʦʩʢʽʣʴʢʠ ʩʠʩʪʝʤʘ ʢʝʨʫʚʘʥʥʷ ʟʚʽʣʴʥʷʻ ʡʦʛʦ ʚʽʜ ʚʘʞʢʦʾ 

ʤʦʥʦʪʦʥʥʦʾ ʨʦʙʦʪʠ ʧʨʠ ʢʝʨʫʚʘʥʥʽ ʤʘʰʠʥʦʶ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ. ʇ̔ ʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʙʠʨʘʥʥʷ ʙʫʨʷʢʽʚ 

ʰʣʷʭʦʤ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʘʚʪʦʤʘʪʘ ʢʝʨʫʚʘʥʥʷ-ʘʧʘʨʘʪʘ ʚʦʜʽʥʥʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ʈʦʣʴ ʢʦʧʽʨa-ʨʦʟʨʠʭʣʶʚaʯa ï ʚʽʜʩʣʽʜʢʦʚʫʚaʪʠ 

ʨʷʜʢʠ ʙʫʨʷʢʽʚ, ʨʦʟʧʫʰʫʚaʪʠ ˇʨʫʥʪ ʽ ʧʽʜʨʽʟaʪʠ ʙʫʨôʷʥʠ. ʂʨʽʤ ʮʴʦʛʦ, ʜʦ 

ʧʦʟʠʪʠʚʥʦʛʦ ʤʦʤʝʥʪʫ ʩʣʽʜ ʚʽʜʥʝʩʪʠ ʪʝ, ʱʦ ʢʣʠʥ ʨʦʟʨʠʭʣʶʚaʯa ʩʪaʙʽʣʽʟʫʻ 

ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʚʽʜʩʣʽʜʢʦʚʫʚaʥʥʷ ʨʷʜʢʽʚ ʙʫʨʷʢʽʚ ʧʨʠ ʤaʣʽʡ ʚʠʩʦʪʽ ʾʭ 



"ȽɟɣɌɝəɱ ɛɜɚɍɗɑɘɔ ɓɑɘɗɑɜɚɍɝɨɖɚɲ ɘɑɡɌəɱɖɔ" (16ð18 ɒɚɎɞəɫ 2022 ɜɚɖɟ) 
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ʛʦʣʦʚʦʢ ʽ ʥʝ ʜʦʧʫʩʢa̒  ʨʽʟʢʠʭ ʢʦʣʠʚaʥʴ ʚ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ. 

ʉʝʨʽʡʥʠʡ ʘʚʪʦʤʘʪ ʢʝʨʫʚʘʥʥʷ ʢʦʨʝʥʝʟʙʠʨʘʣʴʥʦʾ ʤʘʰʠʥʠ ʄʂʂ-6 ʚ 

ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚʘʭ ʟʙʠʨʘʥʥʷ ʢʦʨʤʦʚʠʭ ʙʫʨʷʢʽʚ ʟʘʜʦʚʽʣʴʥʦ ʚʠʢʦʥʫʻ ʩʚʦʾ 

ʬʫʥʢʮʽʾ. ʆʜʥʘʢ ʡʦʛʦ ʢʦʥʩʪʨʫʢʮʽʷ ʥʝ ʧʨʠʩʪʦʩʦʚʘʥʘ ʜʣʷ ʟʙʠʨʘʥʥʷ ʢʦʨʤʦʚʠʭ 

ʙʫʨʷʢʽʚ, ʷʢʽ ʙʫʣʠ ʚʠʙʠʪʽ ʛʠʯʢʦʟʙʠʨʘʣʴʥʦʶ ʤʘʰʠʥʦʶ ʽ ʟʥʘʭʦʜʷʪʴʩʷ ʚ 

ʤʽʞʨʷʜʜʷʭ, ʱʦ ʟʥʠʞʫʻ ʡʦʛʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ.  

ɺ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ ʨʦʙʦʪʠ ʢʦʧʽʨʘ ʘʚʪʦʤʘʪʘ ʢʝʨʫʚʘʥʥʷ 

ʢʦʨʝʥʝʟʙʠʨʘʣʥɹʦ ʾʤʘʰʠʥʠ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʥʦʚʝ ʚʠʨʽʰʝʥʥʷ ʪʝʭʥʽʯʥʦʾ ʟʘʜʘʯʽ, 

ʷʢʝ ʧʦʣʷʛʘʻ ʚ ʫʜʦʩʢʦʥʘʣʝʥʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʘʚʪʦʤʘʪʘ ʢʝʨʫʚʘʥʥʷ 

ʢʦʨʝʥʝʟʙʠʨʘʣʴʥʠʭ ʤʘʰʠʥ, ʰʣʷʭʦʤ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ ʢʦʧʽʨʘ. 

ʋʜʦʩʢʦʥaʣʝʥʠʡ aʚʪʦʤaʪ ʢʝʨʫʚaʥʥʷ ʩʢʣaʜa̒ ʪʴʩʷ ʟ ʜʚʦʭ ʦʩʥʦʚʥʠʭ 

ʯaʩʪʠʥ ï ʢʽʥʝʤaʪʠʢʠ ʤʝʭaʥʽʯʥʦʾ ʩʠʩʪʝʤʠ ʽ ʛʽʜʨaʚʣʽʯʥʦʾ ʯaʩʪʠʥʠ. 

ɻʽʜʨaʚʣʽʯʥa ʩʠʩʪʝʤa ʻ ʚʠʢʦʥaʚʯʦʶ, ʷʢa ʟaʙʝʟʧʝʯʫʻ ʢʝʨʫʚaʥʥʷ 

ʧʝʨʝʜʥʽʤʠ ʢʦʣʝʩaʤʠ ʤah ʠʥʠ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʦʪʨʠʤaʥʠʤʠ ʩʠʛʥaʣaʤʠ 

ʦʨʽʻʥʪaʮʽʾ. 

ɼʣʷ ʟaʙʝʟʧʝʯʝʥʥʷ ʥaʜʽʡʥʦʩʪʽ ʽ ʪʦʯʥʦʩʪʽ ʚʽʜʩʣʽʜʢʦʚʫʚaʥʥʷ 

(ʢʦʧʽʶʚaʥʥʷ) ʨʷʜʢʽʚ ʥʝʦʙʭʽʜʥʦ ʚʩʪaʥʦʚʠʪʠ ʪaʢʫ ʚʽʜʩʪaʥʴ ʨʦʟʤʽʱʝʥʥʷ 

ʜaʪʯʠʢʽʚ, ʱʦʙ ʧʣʦʩʢʽ ʝʣʝʤʝʥʪʠ ʧʝʨ ʥʝ ʟaʪʠʩʢaʣʠʩʴ ʢʦʨʝʥʷʤʠ ʥaʧʨaʚʣʷʶʯʠʭ 

ʨʷʜʢʽʚ, aʣʝ ʡ ʥʝ ʟʥaʭʦʜʠʣʠʩʴ ʜaʣʝʢʦ ʚʽʜ ʥʠʭ, ʪʦʙʪʦ ʙʫʣʠ ʟ ʤʽʥʽʤaʣʴʥʠʤ 

ʟaʟʦʨʦʤ. 

ɺʠʩʥʦʚʦʢ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʢʦʧʽʨʘ ʘʚʪʦʤʘʪʘ ʢʝʨʫʚʘʥʥʷ 

ʢʦʨʝʥʝʟʙʠʨʘ-ʣʴʥʦʾ ʤʘʰʠʥʠ ʜʦʟʚʦʣʠʪʴ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʫʨʷʢʦʟʙʠʨʘʣʴʥʦʾ ʪʝʭʥʽʢʠ. ʈʽʯʥʠʡ ʝʢʦʥʦʤʽʯʥʠʡ ʝʬʝʢʪ ʚʽʜ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʘʚʪʦʤʘʪʘ ʚʦʜʽʥʥʷ ʥʘ ʦʜʥʫ ʤʘʰʠʥʫ ʩʢʣʘʚ 

5962,8 ʛʨʥ. 
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ʋɼʂ 631.8 

 

ɸʅɸʃɯɿ ɺʅɽʉɽʅʅʗ ɼʆɹʈʀɺ ɺ ʈɽɸʃɯʗʍ ʉʔʆɻʆɼɽʅʅʗ 

 

ɸʨʪʴʦʤʦʚ ʄ. ʇ., ʈʦʤʘʥʘʰʝʥʢʦ ʆ. ɸ., ʈʦʤʘʥʘʰʝʥʢʦ ʄ. ʆ. 

ɼʝʨʞʘʚʥʠʡ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʅʝʟʤʽʥʥʦʶ ʫʤʦʚʦʶ ʧʽʜʚʠʱʝʥʥʷ 

ʧʨʦʜʦʚʦʣʴʯʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʢʨʘʾʥʠ  ̒ʜʦʮʽʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʟʙʝʨʝʞʝʥʥʷ ʪʘ 

ʧʽʜʚʠʱʝʥʥʷ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʽʚ. ʇʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʜʝʩʷʪʠʣʽʪʴ ʚ ʋʢʨʘʾʥʽ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʤʝʥʰʝʥʥʷ ʧʦʩʽʚʥʠʭ ʧʣʦʱ ʢʦʨʤʦʚʠʭ ʢʫʣʴʪʫʨ ʪʘ ʟʙʽʣʴʰʝʥʥʷ 

ʪʝʭʥʽʯʥʠʭ, ʮʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʪʦʛʦ, ʱʦ ʚʠʨʦʙʥʠʮʪʚʦ ʦʩʪʘʥʥʽʭ ʻ 

ʙʽʣʴʰ ʧʨʠʙʫʪʢʦʚʠʤ.  

2022 ʨʽʢ ʩʪʘʚ ʜʣʷ ʚʩʽʻʾ ʋʢʨʘʾʥʠ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʡ ʜʣʷ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʛʘʣʫʟʽ ʧʝʨʝʣʦʤʥʠʤ. ʉʢʣʘʜʥʦʱʽ ʥʘ ʨʠʥʢʫ ʜʦʙʨʠʚ 

ʧʦʯʘʣʠʩʷ ʱʝ ʫ ʛʨʫʜʥʽ 2021 ʨʦʢʫ, ʢʦʣʠ ʟʨʦʩʣʠ ʮʽʥʠ ʥʘ ʝʥʝʨʛʦʥʦʩʽʾ ʽ, ʷʢ 

ʥʘʩʣʽʜʦʢ, ʥʘ ʛʦʪʦʚʠʡ ʧʨʦʜʫʢʪ. ɸ ʯʝʨʝʟ ʚʽʡʥʫ ʩʪʘʚʩʷ ʟʙʽʡ ʣʦʛʽʩʪʠʯʥʠʭ 

ʣʘʥʮʶʛʽʚ, ʘ ʪʘʢʦʞ ʙʘʛʘʪʴʦʤ ʛʦʩʧʦʜʘʨʩʪʚʘʤ ʜʦʚʝʣʦʩʷ ʚʥʝʩʪʠ ʢʦʨʝʢʪʠʚʠ ʫ 

ʩʽʚʦʟʤʽʥʠ ʪʘ ʪʝʭʥʦʣʦʛʽʾ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ. ʇʠʪʘʥʥʷʤ ʟʙʝʨʝʞʝʥʥʷ ʡ ʚʽʜʥʦʚʣʝʥʥʷ 

ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʽʚ, ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦʙʨʠʚ 

ʜʦʩʣʽʜʞʫʚʘʣʠ ʫ ʩʚʦʾʭ ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ ʪʘʢʽ ʚʽʜʦʤʽ ʚʽʪʯʠʟʥʷʥʽ ʚʯʝʥʽ, ʷʢ 

ʌʠʣʠʧôʻʚ ɯ.ɼ., ɹʝʨʝʟʶʢ ʉ.ɺ., ɻʦʩʧʦʜʘʨʝʥʢʦ ɻ.ʄ., ʗʮʫʢ ɯ.ʇ. ʪʘ ʽʥʰʽ. 

ʆʜʥʠʤ ʟ ʛʦʣʦʚʥʠʭ ʯʠʥʥʠʢʽʚ ʟʥʠʞʝʥʥʷ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʽʚ ʷʚʣʷʻʪʴʩʷ 

ʟʤʝʥʰʝʥʥʷ ʦʙʩʷʛʽʚ ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʪʘ ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ [1, ʩ. 7]. 

ʈʦʣʴ ʜʦʙʨʠʚ ʟʘʣʠʰʘʻʪʴʩʷ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʦʶ ʽ ʥʘ ʚʽʜʥʦʩʥʦ ʨʦʜʶʯʠʭ ˇʨʫʥʪʘʭ, 

ʱʦ ʤʘʶʪʴ ʦʧʪʠʤʘʣʴʥʫ ʟʘʙʝʟʧʝʯʝʥʽʩʪʴ ʝʣʝʤʝʥʪʘʤʠ ʞʠʚʣʝʥʥʷ [2, ʩ. 84; 3, 

ʩ. 158]. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʧʦʨʽʚʥʷʥʥʷ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ 

ʜʝʩʷʪʠʣʽʪʴ ʪʘ ʧʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ ʫ 2022 ʨʦʮʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ʇʨʠ ʧʦʨʽʚʥʷʥʥʽ ʦʩʪʘʥʥʽʭ ʜʝʩʷʪʠʣʽʪʴ 

ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷ ʚʘʣʦʚʦʛʦ ʟʙʦʨʫ ʦʩʥʦʚʥʠʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʢʫʣʴʪʫʨ, ʟʦʢʨʝʤʘ ʢʫʣʴʪʫʨʠ ʟʝʨʥʦʚʽ ʪʘ ʟʝʨʥʦʙʦʙʦʚʽ (ʪʘʙʣ. 1) [4]. 

 

ʊʘʙʣʠʮʷ 1. ʆʙʩʷʛ ʚʠʨʦʙʥʠʮʪʚʘ (ʚʘʣʦʚʠʡ ʟʙʽʨ) ʢʫʣʴʪʫʨʠ ʟʝʨʥʦʚʽ ʪʘ 

ʟʝʨʥʦʙʦʙʦʚʽ (1991-2021 ʨʨ.) 

 1991 ʨ. 2001 ʨ. 2011 ʨ. 2021 ʨ. 

ʂʫʣʴʪʫʨʠ ʟʝʨʥʦʚʽ ʪʘ 

ʟʝʨʥʦʙʦʙʦʚʽ, ʪʠʩ.ʪ 
38674 39706 56747 86010 

 

ʊʘʢ, ʜʠʚʣʷʯʠʩʴ ʥʘ ʥʘʚʝʜʝʥʽ ʜʘʥʥʽ ʟʘ 30 ʨʦʢʽʚ ʚʘʣʦʚʠʡ ʟʙʽʨ ʧʽʜʚʠʱʠʚʩʷ 

ʫ 2,22 ʨʘʟʠ. ʊʘʢʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʙʽʣʦ ʜʦʩʷʛʥʫʪʦ ʟʘ ʨʘʭʫʥʦʢ ʪʘʢʠʭ ʯʠʥʥʠʢʽʚ, ʷʢ: 

ʩʧʨʠʷʪʣʠʚʠʭ ʧʦʛʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ; ʚʠʩʦʢʠʡ ʙʽʦʣʦʛʽʯʥʠʡ ʧʦʪʝʥʮʽʘʣ 



"ȽɟɣɌɝəɱ ɛɜɚɍɗɑɘɔ ɓɑɘɗɑɜɚɍɝɨɖɚɲ ɘɑɡɌəɱɖɔ" (16ð18 ɒɚɎɞəɫ 2022 ɜɚɖɟ) 
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ʥʦʚʠʭ ʩʦʨʪʽʚ ʽ ʛʽʙʨʠʜʽʚ; ʟʙʽʣʴʰʝʥʥʷ ʦʙʩʷʛʽʚ ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ [5, 

ʩ. 18]. ʇʨʦʪʝ, ʱʦ ʩʪʦʩʫʻʪʴʩʷ ʚʥʝʩʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ, ʪʦ ʪʫʪ ʤʦʞʥʘ 

ʢʦʥʩʪʘʪʫʚʘʪʠ ʧʦʩʪʫʧʦʚʝ ʟʤʝʥʰʝʥʥʷ (ʪʘʙʣ. 2) [4]. 

 

ʊʘʙʣʠʮʷ 2. ɺʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʪʘ ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ ʟʘ 2001-

2021 ʨʨ. 

 2001 ʨ. 2011 ʨ. 2021 ʨ. 

ʇʣʦʱʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʴ 

ʧʦ ʢʨʘʾʥʽ 

40,8 41,6 41,5 

ɿʘʛʘʣʴʥʽ ʦʙʩʷʛʠ ʚʥʝʩʝʥʥʷ 

ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ, ʪʠʩ. ʪ 

403,9 1266,9 2876,6 

ɺʥʝʩʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ, ʪʠʩ. ʪ 27084,7 9954,2 11962,9 

 

ɸʥʘʣʽʟʫʶʯʠ ʜʘʥʥʽ ʪʘʙʣ 2. ʤʦʞʥʘ ʩʢʘʟʘʪʠ, ʱʦ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 2001 ʨ. ʫ 

2021 ʨʦʮʽ ʟʨʦʩʣʠ ʧʦʢʘʟʥʠʢʠ ʧʣʦʱʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʴ ʫ 1,01 ʨʘʟʠ 

ʪʘ ʦʙʩʷʛ ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʫ 7,12 ʨʘʟʽʚ. ɺʥʝʩʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ 

ʜʦʙʨʠʚ ʤʘʻ ʩʴʦʛʦʜʥʽ ʚʽʜôʻʤʥʫ ʪʝʥʜʝʥʮʽʶ ʫ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʧʦʯʘʪʢʦʤ ʍʍɯ 

ʩʪʦʣʽʪʪʷ, ʪʘʢ ʮʝʡ ʧʦʢʘʟʥʠʢ ʟʤʝʥʰʠʚʩʷ ʥʘ 15121,8 ʪʠʩ. ʪ ʫ 2022 ʨ. ʽ ʩʪʘʥʦʚʠʚ 

11962,9 ʪʠʩ. ʪ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 2001 ʨʦʢʦʤ. ʆʜʥʘ ʟ ʧʨʠʯʠʥ ʪʘʢʦʛʦ ʩʪʘʥʫ ʮʝ 

ʟʤʝʥʰʝʥʥʷ ʧʨʠʩʫʪʥʦʩʪʽ ʛʘʣʫʟʽ ʪʚʘʨʠʥʥʠʮʪʚʘ (ʪʘʙʣ. 3) [4]. 

 

ʊʘʙʣʠʮʷ 3. ʂʽʣʴʢʽʩʪʴ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʚʘʨʠʥ ʥʘ 1 ʩʽʯʥʷ, ʪʠʩ. 

ʛʦʣʽʚ 

 

ʋ 2022 ʨʦʮʽ ʧʝʨʝʜ ʫʢʨʘʾʥʩʴʢʠʤʠ ʘʛʨʘʨʽʷʤʠ ʧʦʩʪʘʣʘ ʥʠʟʢʘ ʧʠʪʘʥʴ ʱʦʜʦ 

ʚʝʜʝʥʥʷ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʘ ʩʘʤʝ ï ʜʝ ʽ ʷʢ ʟʘʦʱʘʜʠʪʠ, ʱʦʙ ʽ ʛʦʩʧʦʜʘʨʩʪʚʦ 

ʟʙʝʨʝʛʪʠ, ʽ ʟʝʤʣʶ ʥʝ ʟʘʥʝʭʘʷʪʠ, ʽ ʚʨʦʞʘʡ ʦʪʨʠʤʘʪʠ. ʊʘʢ ʜʝʷʢʽ ʬʝʨʤʝʨʠ ʥʘ 

ʍʘʨʢʽʚʱʠʥʽ ʩʢʦʨʝʛʫʚʘʣʠ ʩʪʨʫʢʪʫʨʫ ʧʦʩʽʚʥʠʭ ʧʣʦʱ, ʟʦʢʨʝʤʘ, ʟʤʝʥʰʠʣʠ 

ʧʣʦʱʽ ʧʽʜ ʢʫʢʫʨʫʜʟʦʶ ʥʘ 30%. ʏʝʨʝʟ ʧʦʜʦʨʦʞʯʘʥʥʷ ʙʫʜʫʪʴ ʟʤʝʥʰʫʚʘʪʠ 

ʚʠʪʨʘʪʠ ʜʦʙʨʠʚ ʥʘ 50% ʧʦ ʚʩʽʭ ʢʫʣʴʪʫʨʘʭ. ɺ ʈʽʚʥʝʥʩʴʢʽʡ ʦʙʣʘʩʪʽ ʜʝʷʢʽ 

ʛʦʩʧʦʜʘʨʩʪʚʘ ʟʤʽʥʠʣʠ ʧʽʜʭʽʜ ʜʦ ʩʠʩʪʝʤʠ ʟʘʭʠʩʪʫ ʪʘ ʞʠʚʣʝʥʥʷ ï ʟʨʦʙʠʣʠ 

ʘʢʮʝʥʪ ʥʘ ʘʢʪʠʚʽʟʘʮʽʶ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʠʨʦʜʥʠʭ 

ʧʨʦʮʝʩʽʚ: ʟʘʩʪʦʩʦʚʫʶʪʴ ʙʽʦʘʢʪʠʚʘʪʦʨʠ ʜʣʷ ʨʦʟʚʠʪʢʫ ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ, 

ʧʨʝʧʘʨʘʪʠ ʜʣʷ ʨʦʟʚʠʪʢʫ ʤʽʢʨʦʬʣʦʨʠ ˇʨʫʥʪʫ. ʊʦʙʪʦ, ʱʦʙ ʦʧʪʠʤʽʟʫʚʘʪʠ 

ʚʠʪʨʘʪʠ ʥʘ ʜʦʙʨʠʚʘ, ʙʽʣʴʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʙʽʦʧʨʝʧʘʨʘʪʠ, ʥʽʞ ʜʦʙʨʠʚʘ, 

ʪʦʤʫ ʱʦ ʜʦʙʨʠʚʘ ʟʘʚʞʜʠ ʙʫʣʠ ʜʦʨʦʞʯʠʤʠ, ʥʘʚʽʪʴ ʜʦ ʚʽʡʥʠ. ɿʽ ʩʧʦʩʪʝʨʝʞʝʥʴ 

ʬʘʭʽʚʮʽʚ, ʧʝʨʰʝ ʥʘ ʯʦʤʫ ʝʢʦʥʦʤʣʷʪʴ ʘʛʨʘʨʽʾ ʚ ʩʝʛʤʝʥʪʽ ʜʦʙʨʠʚ ʮʝ ʨʝʛʫʣʷʪʦʨʠ 

ʨʦʩʪʫ ʽ ʤʽʢʨʦʜʦʙʨʠʚʘ.  

 1991 ʨ. 2001 ʨ. 2011 ʨ. 2021 ʨ. 2022 ʨ. 

ɺʝʣʠʢʘ ʨʦʛʘʪʘ ʭʫʜʦʙʘ 24623,4 9423,7 4494,4 2874,0 2644,0 

ʉʚʠʥʽ 19426,9 7652,3 7960,4 5876,2 5608,8 

ɺʽʚʮʽ ʪʘ ʢʦʟʠ 8418,7 1875,0 1731,7 1140,4 1140,4 

ʇʪʠʮʷ, ʤʣʥ. ʛʦʣʽʚ 246,1 123,7 203,8 200,7 202,2 



ȳɍɱɜəɔɖ ɞɑɓ ɐɚɛɚɎɱɐɑɕ XɁȣȣȣ ȸɱɒəɌɜɚɐəɚɲ əɌɟɖɚɎɚɲ ɖɚəɠɑɜɑəɢɱɲ 

 
60 

ɺʠʩʥʦʚʦʢ. ɺ ʫʤʦʚʘʭ ʩʢʦʨʦʯʝʥʥʷ ʦʙʩʷʛʽʚ ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ 

ʚʘʛʦʤʠʤ ʯʠʥʥʠʢʦʤ ʧʽʜʚʠʱʝʥʥʷ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʽʚ ʻ: ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʩʽʭ 

ʥʘʷʚʥʠʭ ʚʠʜʽʚ ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ, ʪʦʨʬʫ, ʩʘʧʨʦʧʝʣʶ, ʟʘʚʜʷʢʠ ʮʴʦʤʫ ʤʦʞʥʘ 

ʥʘ 33% ʟʤʝʥʰʠʪʠ ʧʦʪʨʝʙʫ ʚ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚʘʭ; ʟʙʽʣʴʰʠʪʠ ʫ ʩʽʚʦʟʤʽʥʘʭ 

ʧʨʠʩʫʪʥʽʩʪʴ ʙʘʛʘʪʦʨʽʯʥʠʭ ʙʦʙʦʚʠʭ ʽ ʟʣʘʢʦʚʠʭ ʪʨʘʚ ʪʦʱʦ. ʅʘʞʘʣʴ, ʯʝʨʝʟ 

ʚʽʡʩʴʢʦʚʫ ʪʘ ʧʦʣʽʪʠʯʥʫ ʩʠʪʫʘʮʽʶ ʤʘʡʞʝ ʥʝ ʤʦʞʣʠʚʦ ʩʧʨʦʛʥʦʟʫʚʘʪʠ ʱʦʩʴ ʚ 

ʜʦʚʛʦʪʨʠʚʘʣʽʡ ʧʝʨʩʧʝʢʪʠʚʽ. ʇʨʦʪʝ, ʜʝʷʢʽ ʚʠʨʦʙʥʠʢʠ ʜʦʙʨʠʚ ʟʘʟʥʘʯʘʶʪʴ, ʱʦ 

ʧʦʧʠʪ ʥʘ ʩʢʣʘʜʥʽ ʜʦʙʨʠʚʘ ʟʥʠʟʠʪʴʩʷ, ʪʦʤʫ ʱʦ ʪʘʤ, ʜʝ ʚ ʤʠʥʫʣʽ ʨʦʢʠ ʚʥʦʩʠʣʠ 

ʜʦʩʪʘʪʥʴʦ ʬʦʩʬʦʨʥʦ-ʢʘʣʽʡʥʠʭ ʜʦʙʨʠʚ, ʫ ˇʨʫʥʪʽ ʱʝ ʟʘʣʠʰʠʚʩʷ ʚʽʜʥʦʩʥʠʡ 

ʟʘʧʘʩ ʮʠʭ ʝʣʝʤʝʥʪʽʚ. ɸ ʪʘʢʦʞ ʦʜʥʦʶ ʟ ʧʨʠʯʠʥ ʟʥʠʞʝʥʥʷ ʧʦʧʠʪʫ ʥʘ ʜʦʙʨʠʚʘ 

ʙʫʜʝ ʤʽʥʫʚʘʥʥʷ ʪʝʨʠʪʦʨʽʡ, ʯʝʨʝʟ ʱʦ ʨʦʙʦʪʘ ʘʛʨʘʨʽʾʚ ʩʪʘʻ ʚʢʨʘʡ ʥʝʙʝʟʧʝʯʥʦʶ.  

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. ʌʠʣʠʧʴʝʚ ʀ.ɼ. ɺʣʠʷʥʠʝ ʩʠʩʪʝʤʳ ʫʜʦʙʨʝʥʠʷ ʠ ʜʣʠʪʝʣʴʥʦʛʦ 

ʦʨʦʰʝʥʠʷ ʥʘ ʦʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ. ʄʘʪʝʨ. ʤʝʞʜʫʥʘʨ. 

ʥʘʫʯʥ. ʢʦʥʬ. çʆʨʦʩʠʪʝʣʴʥʳʝ ʤʝʣʠʦʨʘʮʠʠ ï ʠʭ ʨʘʟʚʠʪʠʝ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ 

ʧʨʦʙʣʝʤʳè. ʍʝʨʩʦʥ: ʀʆɿ ʋɸɸʅ. 1993. ʉ. 7-9. 

2. ɹʝʨʝʟʶʢ ʉ.ɺ. ʄʽʥʝʨʘʣʴʥʽ ʜʦʙʨʠʚʘ ï ʦʩʥʦʚʘ ʧʽʜʚʠʱʝʥʥʷ ʫʨʦʞʘʶ. 

ɺʽʩʥʠʢ ʘʛʨʘʨʥʦʾ ʥʘʫʢʠ ʇʨʠʯʦʨʥʦʤʦʨôʷ. ʄʠʢʦʣʘʾʚ. 2001. ɺʠʧ. 3. ʉ. 84-89. 

3. ɻʦʩʧʦʜʘʨʝʥʢʦ ɻ.ʄ. ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʦʣʴʦʚʦʾ ʩʽʚʦʟʤʽʥʠ ʟʘʣʝʞʥʦ ʚʽʜ 
ʧʦʢʘʟʥʠʢʽʚ ʨʦʜʶʯʦʩʪʽ ʯʦʨʥʦʟʝʤʫ ʦʧʽʜʟʦʣʝʥʦʛʦ. ɺʽʩʥʠʢ ʍʘʨʢʽʚʩʴʢʦʛʦ ʅɸʋ 

ʽʤ. ɺ.ɺ. ɼʦʢʫʯʘʻʚʘ. ʉʝʨʽʷ çˆʨʫʥʪʦʟʥʘʚʩʪʚʦ, ʘʛʨʦʭʽʤʽʷ, ʟʝʤʣʝʨʦʙʩʪʚʦ, ʣʽʩʦʚʝ 
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ʫ ʩʚʽʪʽ ʻ ʤʘʩʦʚʠʡ ʧʝʨʝʭʽʜ ʥʘ ʧʦʪʫʞʥʽ ʩʘʤʦʭʽʜʥʽ ʙʫʥʢʝʨʥʽ ʢʦʤʙʘʡʥʠ ʟ 

ʝʬʝʢʪʠʚʥʠʤʠ ʦʯʠʩʥʠʤʠ ʩʠʩʪʝʤʘʤʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʽʜʚʠʱʝʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʟʥʠʞʝʥʥʷ ʪʨʫʜʦʤʽʩʪʢʦʩʪʽ ʟʙʠʨʘʣʴʥʠʭ ʦʧʝʨʘʮʽʡ ʪʘ 

ʬʽʟʠʯʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʚ ʩʧʨʠʷʪʣʠʚʠʭ ʛʨʫʥʪʦʚʠʭ ʫʤʦʚaʭ [1]. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ. ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ 

ʟʙʠʨʘʥʥʷ ʛʠʯʢʠ ʢʦʨʝʥʝʧʣʦʜʽʚ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʫʜʦʩʢʦʥʘʣʝʥʽ ʢʦʥʩʪʨʫʢʮʽʾ 

ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ, ʷʢʽ ʚʠʢʦʥʫʶʪʴ ʧʦʩʣʽʜʦʚʥʽ ʦʧʝʨʘʮʽʾ ʟʨʽʟʫʚʘʥʥʷ ʟʘʛʘʣʴʥʦʛʦ 

ʤʘʩʠʚʫ ʛʠʯʢʠ ʨʦʪʦʨʥʠʤ ʛʠʯʢʦʨʽʟʦʤ ʟ ʥʘʩʪʫʧʥʠʤ ʚʠʜʘʣʝʥʥʷʤ ʟʘʣʠʰʢʽʚ ʛʠʯʢʠ 

ʟ ʛʦʣʦʚʦʢ ʢʦʨʝʥʝʧʣʦʜʽʚ ʜʦʦʙʨʽʟʯʠʢʦʤ ʪʠʧʫ çʧʘʩʠʚʥʠʡ ʢʦʧʽʨ-ʨʫʭʦʤʠʡ ʥʽʞè 

[2]. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʴ: ʧ̔ ʜʚʠʱʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʩʪʽ ʟʙʠʨaʥʥʷ ʢʦʨʝʥʝʧʣʦʜʽʚ 

ʰʣʷʭʦʤ ʨʦʟʨʦʙʢʠ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʩʭʝʤʠ ʫʜʦʩʢʦʥaʣʝʥʦʛʦ 

ʨʦʙʦʯʦʛʦ ʦʨʛaʥʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ʇʨʠ ʚʩʴʦʤʫ ʨʦʟʤʘʾʪʪʽ ʩʧʦʩʦʙʽʚ ʤʝʭaʥʽʯʥʦʛʦ 

ʚʠʜaʣʝʥʥʷ ʛʠʯʢʠ (ʟʨʽʟʫʚaʥʥʷ, ʟʙʠʚaʥʥʷ, ʚʽʜʨʠʚaʥʥʷ, ʟʤʠʥaʥʥʷ ʽ ʪ.ʜ.) 

ʥaʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ ʻ ʟʨʽʟʫʚaʥʥʷ ʽ ʚʽʜʙʠʚaʥʥʷ.  

ɿʨʽʟʫʚaʥʥʷ, ʧʨʠ ʷʢʦʤʫ ʚʽʜʦʢʨʝʤʣʝʥʥʷ ʛʠʯʢʠ ʚʽʜʙʫʚaʻʪʴʩʷ ʚ ʨʝʟʫʣʴʪaʪʽ 

ʨʽʟaʥʥʷ ʣʝʟʦʤ ʥʦʞa ʟaʩʪʦʩʦʚʫʻʪʴʩʷ, ʷʢ ʜʣʷ ʚʠʜaʣʝʥʥʷ ʦʩʥʦʚʥʦʾ ʤaʩʠ ʛʠʯʢʠ, 

ʪaʢ ʽ ʾʾ ʟaʣʠʰʢʽʚ ʧʨʠ ʜʦʦʙʨʽʟʫʚaʥʥʽ ʛʦʣʦʚʦʢ ʢʦʨʝʥʝʧʣʦʜʽʚ. ʂʨʽʤ ʪʦʛʦ, ʥʦʞʽ 

(aʢʪʠʚʥʽ ʘʙʦ ʧaʩʠʚʥʽ) ʟʜʽʡʩʥʶʶʪʴ ʟʨʽʟʘʥʥʷ ʛʠʯʢʠ, ʷʢ ʧʨaʚʠʣʦ ʙʝʟ ʧʽʜʧʦʨʫ, 

ʪʦʙʪʦ ʙʝʟ ʧʨʦʪʠʨʽʟaʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ ʯʠ ʟʫʩʪʨʽʯʥʦʛʦ ʨʫʭʫ ʥʦʞʽʚ. ʎʝ 

ʦʙʫʤʦʚʣʝʥʦ, ʧʝʨʰ ʟʘ ʚʩʝ, ʬʽʟʠʢʦ-ʤʝʭaʥʽʯʥʠʤʠ ʚʣaʩʪʠʚʦʩʪʷʤʠ ʮʫʢʨʦʚʠʭ 

ʙʫʨʷʢʽʚ ʪa ʪʝʭʥʦʣʦʛʽʻʶ ʟʙʠʨaʥʥʷ ʛʠʯʢʠ. 

Aʢʪʠʚʥʽ ʜʠʩʢʦʚʽ ʨʽʟʘʣʴʥʽ ʧʨʠʩʪʨʦʾ ʚʽʜʦʤʽ ʜʘʚʥʦ. 

ɼʠʩʢʦʚʽ ʥʦʞʽ ʚ ʦʩʥʦʚʥʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʦʩʥʦʚʥʽʡ ʟʦʥʽ 

ʙʫʨʷʢʦʩʽʷʥʥʷ. ɺʦʥʠ ʟaʙʝʟʧʝʯʫʶʪʴ ʟaʜʦʚʽʣʴʥʫ ʷʢʽʩʪʴ ʦʙʨʽʟʫʚaʥʥʷ ʧʨʠ 

ʰʚʠʜʢʦʩʪʽ ʤaʰʠʥʠ ʜʦ 1,9 ʤ/ʩ, ʫʨʦʞaʡʥʦʩʪʽ ʛʠʯʢʠ ʜʦ 30 ʪ/ʛa, ʨʽʚʥʦʤʽʨʥʦʤʫ 

ʨʦʟʤʽʱʝʥʥʽ ʨʦʩʣʠʥ ʚ ʨʷʜʢaʭ ʽ ʚʽʜʥʦʩʥʦ ʧʦʚʝʨʭʥʽ ʧʦʣʷ.  

ɸʣʝ ʻ ʫ ʜʠʩʢʦʚʠʭ ʨʽʞʫʯʠʭ ʧʨʠʩʪʨʦʾʚ ʽ ʥʝʜʦʣʽʢʠ: ʤaʣʠʡ ʜʽaʧaʟʦʥ 

(0é100 ʤʤ) ʧʝʨʝʤʽʱʝʥʥʷ ʥʦʞa ʧʦ ʚʠʩʦʪʽ, ʟʥaʯʥa ʤaʩa ʨʫʭʦʤʠʭ ʯaʩʪʠʥ, 

ʩʢʣaʜʥa ʢʦʥʩʪʨʫʢʮʽʷ ʤʝʭaʥʽʟʤʫ ʧʨʠʚʦʜʫ, ʧʽʜʚʽʩʢʠ ʥʦʞa ʪʘ ʢʦʧʽʶʚʘʣʴʥʦʛʦ 

ʧʨʠʩʪʨʦʶ. 

ʈʦʪʦʨʥʽ ʛʠʯʢʦʟʨʽʟʫʚaʣʴʥʽ ʧʨʠʩʪʨʦʾ ʩʢʣaʜaʶʪʴʩʷ ʟ ʚaʣa, ʥa ʷʢʦʤʫ 

ʰaʨʥʽʨʥʦ ʟaʢʨʽʧʣʝʥʽ S-ʧʦʜʽʙʥʽ ʥʦʞʽ, ʥʘʙʫʣʠ ʚʝʣʠʢʦʛʦ ʧʦʰʠʨʝʥʥʷ ʚ ɿʘʭʽʜʥʽʡ 

ɭʚʨʦʧʽ. ɹʽʣʴʰʽʩʪʴ ʢʦʤʧʘʥʽʡ, ʱʦ ʟʘʡʤʘʶʪʴʩʷ ʚʠʨʦʙʥʠʮʪʚʦʤ 

ʙʫʨʷʢʦʟʙʠʨʘʣʴʥʠʭ ʤʘʰʠʥ, ʚʠʛʦʪʦʚʣʷʶʪʴ ʾʭ ʟ ʨʦʪʦʨʥʠʤʠ ʬʨʝʟʘʤʠ (ñMatrotò, 

ñHerriauò, ñStollò, ñFahseò, ñKleineò ʪa ʽʥ.). 

ʇʨʠ ʨʦʙʦʪʽ ʨʦʪʦʨʥʠʭ ʛʠʯʢʦʟʨʽʟʫʚaʯʽʚ, ʛʠʯʢa ʟʨʽʟʫʻʪʴʩʷ ʥa ʦʜʥʦʤʫ 

ʨʽʚʥʽ. ʆʪʞʝ, ʚʠʩʪʫʧʘʥʥʷ ʛʦʣʦʚʦʢ ʙʫʨʷʢʘ, ʾʭ ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʫ ʨʷʜʢʫ ʥʝ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ̫ ʢʽʩʪʴ ʨʦʙʦʪʠ ʛʠʯʢʦʟʨʽʟʫʚaʯa ʽ ʚʦʥʠ ʨʦʟʪaʰʦʚaʥʽ ʪʘʢʠʤ ʯʠʥʦʤ, 

ʱʦ ʦʩʥʦʚʥa ʯaʩʪʠʥa ʛʠʯʢʠ ʟʨʽʟʫʻʪʴʩʷ ʨʽʚʥʦ. ʈʝʰʪa ʛʠʯʢʠ ʟ ʛʦʣʦʚʢʠ 

ʢʦʨʝʥʝʧʣʦʜʽʚ ʦʯʠʱaʻʪʴʩʷ ʦʯʠʩʥʠʢʦʤ ʛʦʣʦʚʦʢ ʢʦʨʝʥʝʧʣʦʜʽʚ. 

ʋ ʙʽʣʴʰʦʩʪʽ ʬʨaʥʮʫʟʴʢʠʭ ʙʫʨʷʢʦʟʙʠʨaʣʴʥʠʭ ʢʦʤʧʣʝʢʩʽʚ (ĂHerriauò, 
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ĂMoreauò), a ʪaʢʦʞ ʥʽʤʝʮʴʢʦʤʫ ʢʦʤʧʣʝʢʩʽ ĂStollò ʟaʩʪʦʩʦʚʫʻʪʴʩʷ 

ʛʠʯʢʦʟʙʠʨaʣʴʥʠʡ ʤʝʭaʥʽʟʤ, ʚ ʷʢʦʤʫ ʧʝʨʰʫ ʦʧʝʨʘʮʽʶ ï ʧʦʧʝʨʝʜʥʻ 

ʦʙʨʽʟʫʚaʥʥʷ ʛʠʯʢʠ, ʚʠʢʦʥʫʻ ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ ʨʦʪʦʨʥʠʡ ʛʠʯʢʦʨʽʟ ʟ ʰaʨʥʽʨʥʦ 

ʧʽʜʚʽʰʝʥʠʤʠ ʥʦʞaʤʠ, ʷʢ ʫ ʙʫʨʷʢʦʟʙʠʨaʣʴʥʽʡ ʤaʰʠʥʽ KR-6 [3]. 

Aʣʝ ʚ ʮʽʡ ʛʨʫʧʽ ʤaʰʠʥ ʜʦʦʯʠʱʝʥʥʷ ʛʦʣʦʚʦʢ ʚʽʜʙʫʚaʻʪʴʩʷ ʪʽʣʴʢʠ 

ʜʦʦʙʨʽʟʯʠʢʦʤ, ʷʢʠʡ ʚʠʢʦʥaʥʦ ʚ ʚʠʛʣʷʜʽ ʧaʩʠʚʥʦʛʦ ʥʦʞa ʪa ʧaʩʠʚʥʦʛʦ ʢʦʧʽʨa. 

ʅaʡʙʽʣʴʰʝ ʧʦʰʠʨʝʥʥʷ ʚ ʤaʰʠʥaʭ ʽʪaʣʽʡʩʴʢʠʭ ʬʽʨʤ (ñBarigelliò, 

ñRimecoò, ñGuaresiò ʪa ʽʥ.) ʟ ʦʪʨʠʤʘʚ ʤʝʭaʥʽʟʤ ʜʣʷ ʟʙʠʨaʥʥʷ ʛʠʯʢʠ ʟ 

ʧʦʧʝʨʝʜʥʽʤ ʦʙʨʽʟʘʥʥʷʤ ʾʾ ʦʩʥʦʚʥʦʾ ʤʘʩʠ ʛʦʨʠʟʦʥʪaʣʴʥʠʤ ʨʦʪʦʨʥʠʤ 

ʛʠʯʢʦʟʨʽʟʫʚaʯʝʤ ʟ ʰʘʨʥʽʨʥʠʤʠ ʥʦʞʘʤʠ  

ʅa ʦʩʥʦʚʽ aʥaʣʽʟʫ ʛʠʯʢʦʟʨʽʟʫʚaʣʴʥʠʭ ʘʧʘʨʘʪʽʚ ʥaʡʙʽʣʴʰʠʭ 

ʙʫʨʷʢʦʩʽʶʯʠʭ ʢʨaʾʥ ʩʚʽʪʫ ʟaʧʨʦʧʦʥʦʚaʥʦ ʫʜʦʩʢʦʥaʣʠʪʠ ʛʠʯʢʦʟʨʽʟʫʚaʣʴʥʠʡ 

ʧʨʠʩʪʨʽʡ, ʰʣʷʭʦʤ ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʦʞʘ ʥʘ ʚʽʩʴ ʦʙʝʨʪʘʥʥʷ ʪʘ 

ʧʽʜʧʨʫʞʠʥʶʚʘʥʥʷ ʡʦʛʦ ʧʨʫʞʠʥʦʶ, ʽ ʦʙʤʝʞʝʥʥʷ ʡʦʛʦ ʨʫʭʫ ʫʧʦʨʘʤʠ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʨʽʟʘʥʥʷ ʟ ʢʦʚʟʘʥʥʷʤ ʽ ʟʘ ʨʘʭʫʥʦʢ ʮʴʦʛʦ ʧʽʜʚʠʱʫʻʪʴʩʷ ʷʢʽʩʪʴ 

ʟʨʽʟʫʚaʥʥʷ ʛʦʣʦʚʦʢ ʢʦʨʝʥʝʧʣʦʜʽʚ ʮʫʢʨʦʚʠʭ ʙʫʨʷʢʽʚ ʥa ʢʦʨʝʥʽ.  

ɻʠʯʢʦʟʨʽʟʫʚaʣʴʥʠʡ ʧʨʠʩʪʨʽʡ ʩʢʣaʜaʻʪʴʩʷ ʟ ʨaʤʠ, ʥa ʷʢʽʡ ʟa ʜʦʧʦʤʦʛʦʶ 

ʧaʨaʣʝʣʦʛʨaʤʥʦʾ ʧʽʜʚʽʩʢʠ ʢʨʽʧʣʷʪʴʩʷ ʛʨʝʙʽʥʯaʩʪʠʡ ʢʦʧʽʨ ʽ ʥʽʞ, ʚʩʪaʥʦʚʣʝʥʠʡ 

ʥa ʦʩʽ, ʧʝʨʝʤʽʱʝʥʥʷ ʷʢʦʛʦ ʦʙʤʝʞʝʥʽ ʫʧʦʨaʤʠ. ɼʦ ʧaʨaʣʝʣʦʛʨaʤʥʦʾ ʧʽʜʚʽʩʢʠ 

ʧʣaʩʪʠʥʢʦʶ ʧʨʠʢʨʽʧʣʝʥa ʧʨʫʞʠʥa, ʚʽʜʽʛʥʫʪʽ ʢʽʥʮʽ ʷʢʦʾ ʟôʻʜʥaʥʽ ʟ ʥʦʞʝʤ.  

ʇʨʠ ʨʫʩʽ ʛʠʯʢʦʟʨʽʟʫʚaʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ ʚʟʜʦʚʞ ʨʷʜʢʽʚ ʮʫʢʨʦʚʠʭ 

ʙʫʨʷʢʽʚ, ʧʨʠ ʧʦʧʝʨʝʜʥʴʦ ʚʠʩʦʢʦ ʟʨʽʟaʥʦʶ ʛʠʯʢʦʶ ʥa ʦʜʥʦʤʫ ʨʽʚʥʽ ʚʽʜ 

ʧʦʚʝʨʭʥʽ ʛʨʫʥʪʫ ʛʨʝʙʽʥʯaʩʪʠʡ ʢʦʧʽʶʚʘʣʴʥʠʡ ʘʧʘʨʘʪ ʥaʾʞʜʞaʻ ʥa ʛʦʣʦʚʢʠ 

ʢʦʨʝʥʝʧʣʦʜʽʚ, ʢʦʧʽʶʻ ʾʭ ʽ ʟa ʜʦʧʦʤʦʛʦʶ ʧaʨaʣʝʛʨaʤʥʦʾ ʧʽʜʚʽʩʢʠ ʧʝʨʝʜaʻ ʮʽ 

ʨʫʭʠ ʥʦʞʫ. ʋ ʧʨʦʮʝʩʽ ʟʨʽʟaʥʥʷ ʛʦʣʦʚʦʢ ʢʦʨʝʥʝʧʣʦʜʽʚ ʽʟ ʟaʣʠʰʢaʤʠ ʛʠʯʢʠ ʥʽʞ 

ʚʽʜʭʠʣʷʻʪʴʩʷ ʥa ʚʽʩʽ ʜʦ ʫʧʦʨʫ, ʚʠʢʦʥʫʶʯʠ ʨʽʟaʥʥʷ ʟ ʢʦʚʟaʥʥʷʤ. ɿʨʽʟʘʚʰʠ 

ʛʦʣʦʚʢʫ ʢʦʨʝʥʝʧʣʦʜʫ ʥʽʞ ʧʨʫʞʠʥʦʶ ʧʦʚʝʨʪaʻʪʴʩʷ ʫ ʧʦʧʝʨʝʜʥʻ ʧʦʣʦʞʝʥʥʷ. 

ɻʠʯʢʦʟʨʽʟʫʚaʣʴʥʠʡ ʧʨʠʩʪʨʽʡ ʟ ʪaʢʦʶ ʢʦʥʩʪʨʫʢʮʽʻʶ ʥʦʞa, ʱʦ ʜʦʟʚʦʣʷʻ 

ʟʨʽʟʘʪʠ ʛʦʣʦʚʢʠ ʢʦʨʝʥʝʧʣʦʜʽʚ ʟ ʧʨʦʩʢʦʚʟʫʚaʥʥʷʤ ʾʭ ʚʟʜʦʚʞ ʣʝʟa ʥʦʞʘ, 

ʚʠʢʦʥʫʻ ʮʝʡ ʧʨʦʮʝʩ ʟʥaʯʥʦ ñʤôʷʢʽʰʝò ʥʽʞ ñʞʦʨʩʪʢʠʤò ʥʦʞʝʤ ʨʫʙʘʥʥʷʤ ʽ 

ʜʦʟʚʦʣʷʻ ʧʦʢʨaʱʠʪʠ ʷʢʽʩʪʴ ʧʦʚʝʨʭʥʽ ʟʨʽʟʫ ʢʦʨʝʥʝʧʣʦʜʫ, ʦʪʨʠʤʫʶʯʠ ʤʝʥʰʫ 

ʢʽʣʴʢʽʩʪʴ ʩʪʨʫʞʢʠ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʚʜʘʥʴ, ʧʨʦʛʨʘʤʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʧʝʨʝʜʙʘʯʘʣʘ ʚʠʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʷ ʧʦʰʢʦʜʞʝʥʥʷ ʢʦʨʝʥʝʧʣʦʜʽʚ 

ʚʽʜ ʟʤʽʥʠ ʜʠʥʘʤʽʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʨʽʟʥʠʤʠ ʧʦʚʝʨʭʥʷʤʠ ʩʧʽʚʫʜʘʨʫ.  

ʉʪʫʧʽʥʴ ʧʦʰʢʦʜʞʝʥʥʷ ʢʦʨʝʥʝʧʣʦʜʽʚ ʚʠʟʥʘʯʘʣʠ ʰʣʷʭʦʤ ʾʭ ʢʠʜʘʥʥʷ ʟ 

ʨʽʟʥʦʾ ʚʠʩʦʪʠ ʥʘ ʧʦʚʝʨʭʥʽ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ, ʧʨʠ ʮʴʦʤʫ, ʚʠʟʥʘʯʘʶʯʠ 

ʰʚʠʜʢʽʩʪʴ ʫʜʘʨʥʦʾ ʚʟʘʻʤʦʜʽʾ. ʆʩʢʽʣʴʢʠ ʰʚʠʜʢʽʩʪʴ ʫʜʘʨʥʦʾ ʚʟʘʻʤʦʜʽʾ ʻ 

ʚʝʣʠʯʠʥʦʶ ʩʪʘʣʦʶ, ʪʦ ʢʫʪʦʚʫ ʰʚʠʜʢʽʩʪʴ ʾʾ ʦʙʝʨʪʘʥʥʷ ʚʠʟʥʘʯʘʣʠ ʯʝʨʝʟ ʨʘʜʽʫʩ 

ʧʝʨʠʬʝʨʽʾ ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʫ. ɿʘ ʮʽʻʶ ʤʝʪʦʜʠʢʦʶ ʧʨʦʚʦʜʠʣʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʣʶʯʥʦ ʜʣʷ ʦʮʽʥʢʠ ʛʣʠʙʠʥʠ ʫʨʘʞʝʥʥʷ ʪʽʣʘ 

ʢʦʨʝʥʝʧʣʦʜʽʚ. 



"ȽɟɣɌɝəɱ ɛɜɚɍɗɑɘɔ ɓɑɘɗɑɜɚɍɝɨɖɚɲ ɘɑɡɌəɱɖɔ" (16ð18 ɒɚɎɞəɫ 2022 ɜɚɖɟ) 
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ʂʦʨʝʥʝʧʣʦʜʠ ʚʠʢʦʧʫʚʘʣʠ ʚʨʫʯʥʫ ʽ ʟʚʘʞʫʚʘʣʠ ʥʘ ʚʘʛʘʭ.  

ʈʦʟʨʘʭʫʥʦʢ ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʨʦʚʦʜʠʣʠ ʟ ʚʠʟʥʘʯʝʥʥʷʤ 

ʜʦʜʘʪʢʦʚʦʛʦ ʝʢʦʥʦʤʽʯʥʦʛʦ ʝʬʝʢʪʫ ʚʽʜ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʩʫʪʪʻʚʠʭ 

ʧʦʰʢʦʜʞʝʥʴ ʢʦʨʝʥʝʧʣʦʜʽʚ ʪʘ ʾʭ ʟʘʩʤʽʯʝʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʪʨʘʪ 

ʥʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʙʫʨʷʢʽʚ ʜʦ ʙʫʨʷʢʦʧʫʥʢʪʫ. 

ɺʠʩʥʦʚʦʢ. ɼʦʤʽʥʫʶʯʠʤ ʬʘʢʪʦʨʦʤ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʧʣʦʱʫ ʧʣʷʤʠ 

ʢʦʥʪʘʢʪʫ ʪʽʣʘ ʢʦʨʝʥʝʧʣʦʜʫ, ʪʦʙʪʦ ʥʘ ʾʭ ʧʦʰʢʦʜʞʝʥʥʷ ʻ ʰʚʠʜʢʽʩʪʴ ʫʜʘʨʥʦʾ 

ʚʟʘʻʤʦʜʽʾ ʢʦʨʝʥʝʧʣʦʜʫ ʟ ʧʦʚʝʨʭʥʝʶ ʢʦʥʪʘʢʪʫ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʨʦʟʨʦʙʣʝʥʦʛʦ 

ʜʦʜʘʪʢʦʚʦʛʦ ʜʦʦʙʨʽʟʯʠʢʘ ʟʘʣʠʰʢʽʚ ʛʠʯʢʠ ʥʘ ʛʦʣʦʚʢʘʭ ʢʦʨʝʥʝʧʣʦʜʽʚ 

ʜʦʟʚʦʣʠʪʴ ʟʤʝʥʰʠʪʠ ʚʠʪʨʘʪʠ ʧʨʘʮʽ ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ ʩʪʫʧʝʥʶ 

ʜʦʦʙʨʽʟʘʥʥʷ ʟʘʣʠʰʢʽʚ ʛʠʯʢʠ. 
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ʫʜʘʨʥʦʾ ʚʟʘʻʤʦʜʽʾ 
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ʋɼʂ 631. 

 

ʊɽʅɼɽʅʎɯɰ ɿɹʀʈɸʅʅʗ ʊɸ ʇɯʉʃʗɿɹʀʈɸʃʔʅʆɰ ɼʆʈʆɹʂʀ ʗɻɯɼ 

 

ʄʘʨʪʠʰʢʦ ɺ. ʄ., ɺʘʢʫʣʝʥʢʦ ɸ. ɸ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʟʙʠʨʘʥʥʷ ʷʛʽʜʥʠʭ ʢʫʣʴʪʫʨ 

ʯʘʩʪʦ ʧʨʦʚʦʜʷʪʴ ʚʨʫʯʥʫ. ɿʥʘʯʥʽ ʪʨʫʜʦʚʽ ʟʘʪʨʘʪʠ (65é70 % ʚʽʜ ʟʘʛʘʣʴʥʠʭ) 

ʦʙʫʤʦʚʣʶʶʪʴ ʚʠʩʦʢʫ ʩʦʙʽʚʘʨʪʽʩʪʴ ʧʨʦʜʫʢʮʽʾ ʽ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ. ʊʦʤʫ ʚʘʞʣʠʤ ʬʘʢʪʦʨʦʤ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʻ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʰʠʥ ʽ ʤʝʭʘʥʽʟʤʽʚ.  

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ. ʉʫʯʘʩʥʠʡ ʧʨʦʛʨʝʩ ʫ ʩʘʜʽʚʥʠʮʪʚʽ 

ʧʦʚôʷʟʘʥʠʡ ʽʟ ʷʛʽʜʥʠʢʘʤʠ ʥʦʚʦʛʦ ʪʠʧʫ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʥʘʡʙʽʣʴʰʫ 

ʪʦʚʘʨʥʽʩʪʴ ʽ ʥʘʡʤʝʥʰʝ ʪʨʘʚʤʫʚʘʥʥʷ ʧʨʦʜʫʢʮʽʾ ʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ ʨʫʯʥʠʡ 

ʩʧʦʩʽʙ ʟʙʠʨʘʥʥʷ, ʫ ʚʠʧʘʜʢʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʫʯʘʩʥʠʭ ʽʥʪʝʥʩʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʤʦʞʣʠʚʝ ʝʬʝʢʪʠʚʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʰʠʥ. ɿʘ ʚʩʽʤʘ ʩʧʦʩʦʙʘʤʠ ʟʙʠʨʘʥʥʷ ʽ 

ʧ̔ ʩʣʷʟʙʠʨʘʣʴʥʦʾ ʜʦʨʦʙʢʠ ʷʛʽʜ ʧʦʚʠʥʥʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠʩʴ ʤʽʥʽʤʘʣʴʥʽ ʤʝʭʘʥʽʯʥʽ 

ʧʦʰʢʦʜʞʝʥʥʷ ʧʨʦʜʫʢʮʽʾ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʴ  ╖  ʚʠʚʯʠʪʠ ʩʫʯʘʩʥʽ ʪʝʥʜʝʥʮʽʾ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʰʠʥ ʚ 

ʧʨʦʮʝʩʽ ʟʙʠʨʘʥʥʷ ʽ ʧʽʩʣʷʟʙʠʨʘʣʴʥʦʾ ʜʦʨʦʙʢʠ ʷʛʽʜ 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ʅʘ ʧʨʦʪʷʟʽ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʚ ɭʚʨʦʧʽ, ʘ ʪʘʢʦʞ 

ʦʢʨʝʤʠʭ ʛʦʩʧʦʜʘʨʩʪʚʘʭ ʋʢʨʘʾʥʠ, ʯʦʨʥʫ ʽ ʯʝʨʚʦʥʫ ʩʤʦʨʦʜʠʥʫ, ʤʘʣʠʥʫ  

ʟʙʠʨʘʶʪʴ ʷʛʦʜʦʟʙʠʨʘʣʴʥʠʤʠ ʢʦʤʙʘʡʥʘʤʠ. ʇʘʨʘʣʝʣʴʥʦ ʟ ʥʦʚʠʤʠ 

ʢʦʥʩʪʨʫʢʮʽʷʤʠ ʢʦʤʙʘʡʥʽʚ ʙʫʣʠ ʚʠʚʝʜʝʥʽ ʥʦʚʽ ʩʦʨʪʠ, ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʷʢʠʭ ʧʨʠʩʪʦʩʦʚʘʥʽ ʜʦ ʤʝʭʘʥʽʟʦʚʘʥʦʛʦ ʟʙʠʨʘʥʥʷ. ʇʣʘʥʪʘʮʽʾ 

ʷʛʽʜʥʠʢʽʚ ʤʘʶʪʴ ʙʫʪʠ ʟʘʢʣʘʜʝʥʽ ʟ ʰʠʨʠʦʶ ʨʷʜʽʚ 3,5é4,0 ʤ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʚʽʣʴʥʦ ʚʠʢʦʥʫʚʘʪʠ ʚʩʽ ʘʛʨʦʪʝʭʥʽʯʥʽ ʧʨʠʡʦʤʠ. ɺʽʜʩʪʘʥʴ ʤʽʞ ʨʦʩʣʠʥʘʤʠ ʚ ʨʷʜʫ 

ʩʢʣʘʜʘʻ 0,4é0,6 ʤ ʜʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʢʫʱʽʚ ʟ ʤʽʥʽʤʘʣʴʥʦʶ 

ʢʽʣʴʢʽʩʪʶ ʚʽʜʛʘʣʫʞʝʥʴ ʚʟʜʦʚʞ ʨʷʜʫ, ʷʢʽ ʤʦʞʫʪʴ ʧʦʰʢʦʜʞʫʚʘʪʠʩʴ ʚ ʧʨʦʮʝʩʽ 

ʧʨʦʭʦʜʞʝʥʥʷ  ʪʝʭʥʽʢʠ. ʅʘ ʜʽʣʷʥʢʘʭ ʟʥʘʯʥʦʾ ʜʦʚʞʠʥʠ, ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʟʽʙʨʘʥʠʭ ʧʣʦʜʽʚ, ʥʝʦʙʭʽʜʥʦ ʧʨʠʙʣʠʟʥʦ ʯʝʨʝʟ ʢʦʞʥʽ 300 ʤ ʟʘʣʠʰʘʪʠ ʩʤʫʛʠ 

ʰʠʨʠʥʦʶ 4é6 ʤ. ʐʠʨʠʥʘ ʩʤʫʛ ʜʣʷ ʨʦʟʚʦʨʦʪʽʚ ʪʝʭʥʽʢʠ ʚ ʢʽʥʮʽ ʨʷʜʢʽʚ ʤʘʻ 

ʙʫʪʠ ʥʝ ʤʝʥʰʝ 6é8 ʤ, ʱʦ ʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ ʚʽʣʴʥʦ ʤʘʥʝʚʨʫʚʘʪʠ ʘʛʨʝʛʘʪʘʤ 

ʧʨʠ ʚʠʾʟʜʽ ʚ ʩʫʤʽʞʥʠʡ ʨʷʜ ʧʣʘʥʪʘʮʽʾ.  

ʆʩʥʦʚʥʠʤʠ ʨʦʙʦʯʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʢʦʤʙʘʡʥʽʚ ʜʣʷ ʟʙʠʨʘʥʥʷ ʩʤʦʨʦʜʠʥʠ 

ʷʚʣʶʪʴʩʷ: ʘʛʨʝʛʘʪ ʱʦ ʧʽʜʙʠʨʘʻ ʽ ʨʦʟʜʽʣʷʻ ʢʫʱ, ʩʪʨʫʰʫʚʘʯ, ʘ ʪʘʢʦʞ ʧʨʠʩʪʨʦʾ 

ʜʣʷ ʧʝʨʝʤʽʱʝʥʥʷ ʽ ʦʯʠʱʝʥʥʷ ʷʛʽʜ ʚʽʜ ʜʦʤʽʰʦʢ. ʉʫʯʘʩʥʽ ʢʦʤʙʘʡʥʠ 

ʧʦʙʫʜʦʚʘʥʽ ʷʢ ʩʘʤʦʭʽʜʥʽ ʘʛʨʝʛʘʪʠ ʟ ʜʠʟʝʣʴʥʠʤʠ ʜʚʠʛʫʥʘʤʠ ʧʦʪʫʞʥʽʩʪʶ 

ʙʽʣʴʰʝ 50 ʢɺʪ. 

ʍʦʜʦʚʘ ʯʘʩʪʠʥʘ, ʤʝʭʘʥʽʟʤʠ ʜʣʷ ʩʪʨʫʰʫʚʘʥʥʷ ʷʛʽʜ, ʢʦʥʚʝʻʨʠ ʜʣʷ 

ʧʝʨʝʤʽʱʝʥʥʷ ʷʛʽʜ, ʚʝʥʪʠʣʷʪʦʨʠ ʧʨʠʚʦʜʷʪʴ ʚ ʜʽʶ ʛʽʜʨʦʤʦʪʦʨʘʤʠ. ʎʝ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʧʣʘʚʥʦ ʨʝʛʫʣʶʚʘʪʠ ʨʦʙʦʯʽ ʧʘʨʘʤʝʪʨʠ: ʯʘʩʪʦʪʫ ʽ ʘʤʧʣʽʪʫʜʫ 



"ȽɟɣɌɝəɱ ɛɜɚɍɗɑɘɔ ɓɑɘɗɑɜɚɍɝɨɖɚɲ ɘɑɡɌəɱɖɔ" (16ð18 ɒɚɎɞəɫ 2022 ɜɚɖɟ) 
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ʩʪʨʫʰʫʚʘʯʘ  ʽ ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ ʚʝʥʪʠʣʷʪʦʨʘ. ʈʦʟʤʽʨ ʧʨʦʩʪʦʨʫ, ʚ ʷʢʦʤʫ 

ʢʦʤʙʘʡʥ ʜʽʩʪʘʻ ʜʦ ʦʩʥʦʚʠ ʢʫʱʽʚ (ʪʦʙʪʦ ʨʦʙʦʯʠʡ ʟʘʟʦʨ) ʢʦʥʪʨʦʣʶʶʪʴ ʧʨʠ 

ʜʦʧʦʤʦʟʽ ʤʝʭʘʥʽʟʤʫ ʩʘʤʦʨʝʛʫʣʶʚʘʥʥʷ ʜʣʷ ʘʜʘʧʪʘʮʽʾ ʡʦʛʦ ʰʠʨʠ ʽ ʰʠʨʠʥʠ 

ʢʫʱʽʚ. ʇʦʚʥʦʪʘ ʟʥʽʤʘʥʥʷ ʷʛʽʜ ʟ ʢʫʱʽʚ ʩʢʣʘʜʘʻ ʙʽʣʴʰʝ 95 %, ʦʙʩʣʫʛʦʚʫʶʪʴ 

ʢʦʤʙʘʡʥ ʤʘʰʠʥʽʩʪ ʽ ʜʚʘ ʜʦʧʦʤʽʞʥʽ ʧʨʘʮʽʚʥʠʢʠ. ɿʘ ʩʝʟʦʥ ʪʘʢʠʡ ʢʦʤʙʘʡʥ 

ʤʦʞʝ ʟʽʙʨʘʪʠ ʷʛʦʜʠ ʟ 30...50 ʛʘ. 

ʇʽʩʣʷ ʟʙʠʨʘʥʥʷ ʷʛʽʜ ʤʘʰʠʥʘʤʠ, ʧʣʦʜʦʷʛʽʜʥʘ ʧʨʦʜʫʢʮʽʷ ʷʢʘ ʥʘʜʭʦʜʠʪʴ 

ʽʟ ʩʘʜʫ, ʯʘʩʪʦ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʪʦʚʘʨʥʠʤ ʷʢʦʩʪʷʤ.  

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʣʦʜʠ ʢʦʥʢʨʝʪʥʦʛʦ ʧʦʤʦʣʦʛʽʯʥʦʛʦ ʩʦʨʪʫ ʧʦʚʠʥʥʽ 

ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ, ʘ ʩʘʤʝ ʙʫʪʠ: ʩʪʠʛʣʠʤʠ, ʮʽʣʠʤʠ, ʟʜʦʨʦʚʠʤʠ, ʙʝʟ ʟʘʡʚʠʭ 

ʜʦʤʽʰʦʢ, ʧʦʰʢʦʜʞʝʥʥʷ ʰʢʽʜʥʠʢʘʤʠ ʥʝ ʙʽʣʴʰʝ 2%. 

ʇʽʩʣʷʟʙʠʨʘʣʴʥʘ ʜʦʨʦʙʢʘ ʷʛʽʜ ʚʢʣʶʯʘʻ ʧʦʧʝʨʝʜʥʻ ʦʯʠʱʝʥʥʷ, 

ʽʥʩʧʝʢʮʽʶ, ʩʦʨʪʫʚʘʥʥʷ ʽ ʢʘʣʽʙʨʫʚʘʥʥʷ.  

ʇʦʧʝʨʝʜʥʻ ʦʯʠʱʝʥʥʷ ʮʝ ʚʽʜʦʢʨʝʤʣʝʥʥʷ ʣʝʛʢʠʭ ʜʦʤʽʰʦʢ, ʷʢʽ ʟʘ 

ʘʝʨʦʜʠʥʘʤʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʦʩʥʦʚʥʦʾ ʧʨʦʜʫʢʮʽʾ 

ʢʦʝʬʽʮʽʻʥʪʦʤ ʧʘʨʫʩʥʦʩʪʽ. 

ɯʥʩʧʝʢʮʽʷ ʮʝ ʦʛʣʷʜ ʩʠʨʦʚʠʥʠ ʟ ʚʽʜʙʨʘʢʦʚʫʚʘʥʥʷʤ ʥʝʧʨʠʜʘʪʥʠʭ ʜʦ 

ʧʝʨʝʨʦʙʢʠ ʝʢʟʝʤʧʣʷʨʽʚ (ʙʠʪʠʭ, ʛʥʠʣʠʭ, ʟʘʧʣʽʩʥʷʚʽʣʠʭ), ʚʠʜʘʣʝʥʥʷ 

ʧʦʰʢʦʜʞʝʥʠʭ ʜʽʣʷʥʦʢ, ʩʪʦʨʦʥʥʽʭ ʜʦʤʽʰʦʢ. ɯʥʦʜʽ ʽʥʩʧʝʢʮʽʶ ʷʛʽʜ ʧʨʦʚʦʜʷʪʴ 

ʚʨʫʯʥʫ ʥʘ ʩʪʦʣʘʭ, ʘʣʝ ʥʘʡʯʘʩʪʽʰʝ ï ʥʘ ʧʦʣʦʪʥʽ ʩʪʨʽʯʢʦʚʦʛʦ ʘʙʦ ʨʦʣʠʢʦʚʦʛʦ 

ʪʨʘʥʩʧʦʨʪʝʨʘ, ʱʦ ʨʫʭʘʻʪʴʩʷ ʟʽ ʰʚʠʜʢʽʩʪʶ 0,005...0,1 ʤ/ʩ. ʐʠʨʠʥʘ ʨʦʙʦʯʦʛʦ 

ʤʽʩʮʷ ʩʢʣʘʜʘʻ 0,8é1,2 ʤ. 

ʉʪʨʽʯʢʦʚʽ ʪʨʘʥʩʧʦʨʪʝʨʠ ï ʩʪʨʽʯʢʘ, ʥʘ ʷʢʽʡ ʧʣʦʜʠ ʦʛʣʷʜʘʶʪʴʩʷ 

ʨʦʙʽʪʥʠʢʘʤʠ ʽ ʚʠʜʘʣʷʶʪʴʩʷ ʥʝʧʨʠʜʘʪʥʽ. ɺ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʟ ʙʦʢʽʚ 

ʪʨʘʥʩʧʦʨʪʝʨʘ ʩʪʦʷʪʴ ʨʦʙʽʪʥʠʢʠ ʟ ʪʘʢʠʤ ʨʦʟʨʘʭʫʥʢʦʤ, ʱʦʙ ʚʦʥʠ ʤʦʛʣʠ ʣʝʛʢʦ 

ʜʽʩʪʘʪʠ ʧʣʦʜʠ ʟ ʩʝʨʝʜʠʥʠ ʩʪʨʽʯʢʠ ʽ ʱʦʙ ʚʽʜʩʪʘʥʴ ʤʽʞ ʥʠʤʠ ʟʥʘʭʦʜʠʣʘʩʷ ʚ 

ʤʝʞʘʭ 0,8...1,2 ʤ. ʇʦ ʦʙʠʜʚʘ ʙʦʢʠ ʨʫʭʦʤʦʛʦ ʧʦʣʦʪʥʘ ʪʨʘʥʩʧʦʨʪʝʨʘ ʨʦʟʤʽʱʝʥʽ 

ʥʝʨʫʭʦʤʽ ʩʪʦʣʠ ʽʟ ʞʦʣʦʙʘʤʠ ʜʣʷ ʚʽʜʭʦʜʽʚ.  

ʉʦʨʪʫʚʘʥʥʷ ʮʝ ʨʦʟʜʽʣʝʥʥʷ ʩʠʨʦʚʠʥʠ ʥʘ ʦʜʥʦʨʽʜʥʽ ʟʘ  ʢʦʣʴʦʨʦʤ, 

ʬʦʨʤʦʶ ʽ ʩʪʫʧʝʥʝʤ ʩʪʠʛʣʦʩʪʽ ʷʛʽʜ. ɼʣʷ ʦʜʝʨʞʘʥʠʭ ʧʘʨʪʽʡ ʤʦʞʥʘ ʟʘʩʪʦʩʫʚʘʪʠ 

ʧʝʚʥʽ ʨʝʞʠʤʠ  ʪʝʧʣʦʚʦʾ ʽ ʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʪʫʧʝʥʷ 

ʩʪʠʛʣʦʩʪʽ, ʬʦʨʤʠ ʪʘ ʨʦʟʤʽʨʫ ʩʠʨʦʚʠʥʠ.  

ʂʘʣʽʙʨʫʚʘʥʥʷ ʮʝ ʧʨʦʮʝʩ ʨʦʟʜʽʣʝʥʥʷ ʷʛʽʜ ʥʘ ʦʜʥʘʢʦʚʽ ʟʘ ʨʦʟʤʽʨʘʤʠ  

ʬʨʘʢʮʽʾ, ʟ ʤʝʪʦʶ ʥʘʜʘʥʥʷ ʾʤ ʪʦʚʘʨʥʦʛʦ ʚʠʛʣʷʜʫ, ʧʦʣʝʛʰʝʥʥʷ ʧʨʦʚʝʜʝʥʥʷ 

ʥʘʩʪʫʧʥʠʭ ʦʧʝʨʘʮʽʡ ʽ ʧʨʦʮʝʩʽʚ ʨʝʘʣʽʟʘʮʽʾ. 

ʂʘʣʽʙʨʫʚʘʥʥʷ ʷʛʽʜ ʤʦʞʥʘ ʟʜʽʡʩʥʶʚʘʪʠ ʥʘ ʨʝʰʝʪʘʭ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ 

ʜʽʘʤʝʪʨʘʤʠ ʦʪʚʦʨʽʚ. ʗʛʦʜʠ ʟ ʤʝʥʰʠʤʠ ʨʦʟʤʽʨʘʤʠ ʧʨʦʭʦʜʷʪʴ ʯʝʨʝʟ ʦʪʚʦʨʠ, ʟ 

ʙʽʣʴʰʠʤʠ ï ʩʭʦʜʷʪʴ ʟ ʨʝʰʝʪʘ. ʈʝʰʝʪʘ ʟʤʽʥʥʽ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʦʟʤʽʨʽʚ ʷʛʽʜ. 

ɼʣʷ ʢʘʣʽʙʨʫʚʘʥʥʷ ʜʨʽʙʥʠʭ ʢʽʩʪʦʯʢʦʚʠʭ ʧʣʦʜʽʚ ʥʘ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʩʠʪʘ ʟ ʦʪʚʦʨʘʤʠ 3...4 ʨʦʟʤʽʨʽʚ, ʱʦ ʟʜʽʡʩʥʶʶʪʴ ʧʦʩʪʫʧʘʣʴʥʽ 

ʨʫʭʠ. 

ʉʦʨʪʫʚʘʥʥʷ ʟʘ ʢʦʣʴʦʨʦʤ ï ʦʜʠʥ ʟ ʧʨʦʛʨʝʩʠʚʥʠʭ ʩʧʦʩʦʙʽʚ ʜʝ 

ʩʦʨʪʫʚʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʚʽʜʪʽʥʢʽʚ ʢʦʣʴʦʨʫ, ʷʢʽ ʤʘʶʪʴ ʧʣʦʜʠ. 
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ɺʠʩʥʦʚʢʠ. ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʧʦʩʦʙʽʚ ʟʙʠʨʘʥʥʷ ʷʛʽʜ, ʧʦʤʦʣʦʛʽʯʥʦʛʦ 

ʩʦʨʪʫ, ʩʪʫʧʝʥʷ ʟʘʩʤʽʯʝʥʦʩʪʽ ʜʦʤʽʰʢʘʤʠ ʽ ʧʦʜʘʣʴʰʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʛʽʜ 

ʧʦʪʨʽʙʥʦ ʚʠʙʠʨʘʪʠ ʚʽʜʧʦʚʽʜʥʠʡ ʩʧʦʩʽʙ, ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ ʪʘ ʤʘʰʠʥʠ ʜʣʷ ʾʭ ʚʠʢʦʥʘʥʥʷ. 

 

 

 

ʋɼʂ 631.32 

 

ʉʀʉʊɽʄʀ  ɼʆɻʃʗɼʋ ɿɸ ˆʈʋʅʊʆʄ ʋ ʉɸɼɸʍ 

 

ʄʘʨʪʠʰʢʦ ɺ. ʄ., ɼʝʩʷʢ ʆ. ʆ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʅʘʣʝʞʥʝ ʫʪʨʠʤʘʥʥʷ ˇʨʫʥʪʫ ʚ ʩʘʜʘʭ ʻ 

ʥʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ ʚʠʨʦʱʫʚʘʥʥʷ ʧʣʦʜʽʚ ʽ ʷʛʽʜ. ʉʠʩʪʝʤʘ ʫʪʨʠʤʫʚʘʥʥʷ 

ˇʨʫʥʪʫ ʚ ʤʽʞʨʷʜʜʷʭ ʽ ʧʨʠʩʪʦʚʙʫʨʥʠʭ ʩʤʫʛʘʭ ʩʘʜʫ ʚʢʣʶʯʘʻ ʢʦʤʧʣʝʢʩ 

ʘʛʨʦʪʝʭʥʽʯʥʠʭ ʟʘʭʦʜʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʡʦʛʦ 

ʨʦʜʶʯʦʩʪʽ ʽ ʦʪʨʠʤʘʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʚʨʦʞʘʶ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ. ɿʘʣʝʞʥʦ ʚʽʜ ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʨʽʟʥʽ ʩʠʩʪʝʤʠ ʫʪʨʠʤʫʚʘʥʥʷ ˇʨʫʥʪʫ. ʅʘʡʙʽʣʴʰʝ ʧʦʰʠʨʝʥʥʷ ʫ 

ʚʠʨʦʙʥʠʮʪʚʽ ʟʜʦʙʫʣʠ: ʧʘʨʦʚʘ, ʧʘʨʦ-ʩʠʜʝʨʘʣʴʥʘ ʪʘ ʜʝʨʥʦʚʦ-ʧʝʨʝʛʥʽʡʥʘ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʴ ï ʚʠʚʯʠʪʠ ʩʫʯʘʩʥʽ ʩʠʩʪʝʤʠ ʜʦʛʣʷʜʫ ʟʘ ̌ ʨʫʥʪʦʤ ʚ ʩʘʜʘ  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ʇʨʠ ʧʘʨʦʚʽʡ ʩʠʩʪʝʤʽ ˇʨʫʥʪ ʫ ʤʽʞʨʷʜʜʷʭ 

ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʟʘʚʜʷʢʠ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ˇʨʫʥʪʦʦʙʨʦʙʥʠʭ ʟʥʘʨʷʜʴ ʫʪʨʠʤʫʶʪʴ ʚ ʨʦʟʧʫʰʝʥʦʤʫ ʩʪʘʥʽ. ʇʝʨʽʦʜʠʯʥʠʡ 

ʦʙʨʦʙʽʪʦʢ ʟʘʙʝʟʧʝʯʫʻ ʟʥʠʱʝʥʥʷ ʙʫʨôʷʥʽʚ, ʩʧʨʠʷʻ ʧʦʣʽʧʰʝʥʥʶ ʚʦʜʥʦʛʦ 

ʧʦʚʽʪʨʷʥʦʛʦ ʪʘ ʧʦʞʠʚʥʦʛʦ ʩʪʘʥʫ.  

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʪʘʢʘ ʩʠʩʪʝʤʘ ʜʦʛʣʷʜʫ ʟʘ ˇʨʫʥʪʦʤ ʥʝ ʨʝʢʦʤʝʥʜʦʚʘʥʘ 

ʚʦʥʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʫʡʥʫʚʘʥʥʷ ʩʪʨʫʢʪʫʨʠ ˇʨʫʥʪʫ, ʤʽʥʝʨʘʣʽʟʘʮʽʾ ʛʫʤʫʩʫ, 

ʧʦʩʠʣʝʥʥʷ ʚʦʜʥʦʾ ʪʘ ʚʽʪʨʦʚʦʾ ʝʨʦʟʽʾ, ʘ ʪʘʢʦʞ ʜʦ ʧʦʨʫʰʝʥʥʷ ʙʽʦʣʦʛʽʯʥʠʭ 

ʧʨʦʮʝʩʽʚ.  

ʋ ʨʘʟʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʘʨʦʚʦʾ ʩʠʩʪʝʤʠ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʯʝʨʝʟ ʢʦʞʥʽ 2ï3 

ʨʦʢʠ ʚʠʩʽʚʘʪʠ ʩʠʜʝʨʘʣʴʥʽ  (ʧʦʢʨʠʚʥʽ) ʟʘʩʪʦʩʦʚʫʶʯʠ ʢʦʨʦʪʢʦʯʘʩʥʝ 

ʟʘʜʝʨʥʽʥʥʷ ˇʨʫʥʪʫ. ʇʘʨʦʚʘ ʩʠʩʪʝʤʘ ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʜʣʷ ʟʦʥ ʽʟ ʥʝʜʦʩʪʘʪʥʴʦʶ 

ʢʽʣʴʢʽʩʪʶ ʚʦʣʦʛʠ.  

ʆʩʽʥʥʽʡ ʦʙʨʦʙʽʪʦʢ ʧʨʦʚʦʜʷʪʴ, ʷʢ ʧʨʘʚʠʣʦ, ʧʽʩʣʷ ʟʙʠʨʘʥʥʷ ʚʨʦʞʘʶ, ʽʟ 

ʚʥʝʩʝʥʥʷʤ ʦʨʛʘʥʽʯʥʽ ʪʘ ʤʽʥʝʨʘʣʴʥʽ ʜʦʙʨʠʚʘ. ɻʣʠʙʠʥʘ ʦʙʨʦʙʽʪʢʫ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʪʠʧʫ ˇʨʫʥʪʫ ʽ ʛʣʠʙʠʥʠ ʟʘʣʷʛʘʥʥʷ ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ ʜʝʨʝʚ. ʋ ʩʘʜʘʭ ʥʘ 

ʩʠʣʴʥʦʨʦʩʣʠʭ ʧʽʜʱʝʧʘʭ ʚʦʥʘ ʩʪʘʥʦʚʠʪʴ 18ï20 ʩʤ, ʘ ʫ ʥʘʩʘʜʞʝʥʥʷʭ ʥʘ 

ʩʣʘʙʦʨʦʩʣʠʭ ʧʽʜʱʝʧʘʭ ʧʨʦʚʦʜʷʪʴ  ʜʠʩʢʫʚʘʥʥʷ ʥʘ ʛʣʠʙʠʥʫ 10ï12 ʩʤ. 

ɺʝʩʥʷʥʦ-ʣʽʪʥʽʡ ʚʠʢʦʥʫʶʪʴ ʧʦʚʝʨʭʥʝʚʠʡ ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ ʥʘ ʛʣʠʙʠʥʫ 

10ï12 ʩʤ ʽ ʟʥʠʱʫʶʪʴ ʙʫʨôʷʥʠ. 
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ʋ ʟʨʦʰʫʚʘʥʠʭ ʥʘʩʘʜʞʝʥʥʷʭ ˇʨʫʥʪ ʨʦʟʧʫʰʫʶʪʴ ʧʽʩʣʷ ʧʦʣʠʚʫ, ʘ ʪʘʢʦʞ 

ʧʽʩʣʷ ʧʦʚʝʨʭʥʝʚʦʛʦ ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ. ʇʨʠ ʮʴʦʤʫ ʙʫʨôʷʥʠ 

ʧʦʪʨʽʙʥʦ ʧʽʜʨʽʟʘʪʠ ʡ ʟʘʧʨʘʚʣʷʪʠ ʚ ˇʨʫʥʪ ʥʝ ʤʝʥʰʝ ʥʽʞ ʥʘ 95%. ɼʣʷ 

ʧʦʧʝʨʝʜʞʝʥʥʷ ʫʪʚʦʨʝʥʥʷ ʧʣʫʞʥʦʾ ʧʽʜʦʰʚʠ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʧʨʦʚʦʜʠʪʠ 

ʜʠʩʢʫʚʘʥʥʷ ʥʘ ʛʣʠʙʠʥʫ  6ï8 ʩʤ. ɼʠʩʢʫʚʘʥʥʷ ʤʘʣʦʝʬʝʢʪʠʚʥʝ ʚ ʙʦʨʦʪʴʙʽ ʟ 

ʢʦʨʝʥʝʚʠʱʥʠʤʠ ʙʫʨôʷʥʘʤʠ, ʪʦʤʫ ʡʦʛʦ ʪʨʝʙʘ ʧʦʻʜʥʫʚʘʪʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʢʫʣʴʪʠʚʘʪʦʨʽʚ ʽʟ ʧʨʫʞʠʥʥʠʤʠ  ʪʘ ʩʪʨʽʣʯʘʩʪʠʤʠ  ʨʦʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ. ʇʽʩʣʷ 

ʪʨʠʚʘʣʦʛʦ  ʜʠʩʢʫʚʘʥʥʷ ʥʘ ʟʘʜʘʥʽʡ ʛʣʠʙʠʥʽ ʫʪʚʦʨʶʻʪʴʩʷ ʫʱʽʣʴʥʝʥʠʡ ʰʘʨ 

ʛʨʫʥʪʫ, ʷʢʠʡ ʨʫʡʥʫʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʫʣʴʪʠʚʘʪʦʨʽʚ-ʨʦʟʧʫʰʫʚʘʯʽʚ ʥʘ 

ʛʣʠʙʠʥʫ ʜʦ 20 ʩʤ. 

ɼʣʷ ʨʦʟʧʫʰʫʚʘʥʥʷ ˇʨʫʥʪʫ ʚ ʚʝʩʥʷʥʦ-ʣʽʪʥʽʡ ʧʝʨʽʦʜ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʚʽʜʦʤʽ ʩʘʜʦʚʽ ʜʠʩʢʦʚʽ ʙʦʨʦʥʠ ɹɼʉ-2,5,  ɹɼʊ-3 ʘʙʦ ʜʠʩʢʦʚʠʡ ʘʛʨʝʛʘʪ 

ʟʘʛʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ɸɻ-2,4,  ʩʘʜʦʚʽ ʢʫʣʴʪʠʚʘʪʦʨʠ ʪʠʧʫ ʂʉɻ-5, ʘ ʪʘʢʦʞ 

ʤʘʰʠʥʠ  ʨʦʟʨʦʙʣʝʥʽ ʚ ɯʥʩʪʠʪʫʪʽ ʩʘʜʽʚʥʠʮʪʚʘ ʅɸɸʅ  ╖  ʜʠʩʢʦʚʽ ʙʦʨʦʥʠ ɹɼʉ-

2,3,  ɹɼʉɺ-3,2 ʽ ʢʫʣʴʪʠʚʘʪʦʨʠ   ʂʉʄ-2 ʽ ʂʇʉ-1. 

ʇʨʠ ʧʘʨʦ-ʩʠʜʝʨʘʣʴʥʽʡ ʩʠʩʪʝʤʽ ʽʟ ʜʦʩʪʘʪʥʽʤ ʟʚʦʣʦʞʝʥʥʷʤ, ʘʣʝ 

ʚʽʜʩʫʪʥʽʩʪʶ ʤʦʞʣʠʚʦʩʪʽ ʚʥʦʩʠʪʠ ʥʝʦʙʭʽʜʥʫ ʢʽʣʴʢʽʩʪʴ ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʘʨʦ-ʩʠʜʝʨʘʣʴʥʫ ʩʠʩʪʝʤʫ ʫʪʨʠʤʫʚʘʥʥʷ ˇʨʫʥʪʫ 

ɺʦʥʘ ʧʝʨʝʜʙʘʯʘʻ ʚʠʨʦʱʫʚʘʥʥʷ ʩʠʜʝʨʘʪʽʚ ʫ ʤʽʞʨʷʜʜʷʭ ʥʘʩʘʜʞʝʥʥʷ ʪʘ 

ʟʘʧʨʘʚʣʝʥʥʷ ʾʭ ʚ ˇʨʫʥʪ. ʎʷ ʩʠʩʪʝʤʘ ʧʦʢʨʘʱʫʻ ʡʦʛʦ ʘʛʨʦʙʽʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʽ 

ʩʧʨʠʷʻ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ˇʨʫʥʪʦʚʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʱʦ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ 

ʥʘ ʚʨʦʞʘʡʥʽʩʪʴ  ̔ʷʢʽʩʪʴ ʧʣʦʜʽʚ. 

ʉʠʜʝʨʘʣʴʥʽ ʢʫʣʴʪʫʨʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʪʽʥʴʦʚʠʪʨʠʚʘʣʠʤʠ, ʰʚʠʜʢʦ 

ʚʽʜʥʦʚʣʶʚʘʪʠʩʷ ʧʽʩʣʷ ʩʢʦʰʫʚʘʥʥʷ ʪʘ ʫʪʚʦʨʶʚʘʪʠ ʫ ʢʦʨʦʪʢʠʡ ʩʪʨʦʢ ʚʝʣʠʢʫ 

ʢʽʣʴʢʽʩʪʴ ʟʝʣʝʥʦʾ ʤʘʩʠ, ʷʢʘ ʙʘʛʘʪʘ ʥʘ ʧʦʞʠʚʥʽ ʨʝʯʦʚʠʥʠ ʪʘ ʣʝʛʢʦ 

ʨʦʟʢʣʘʜʘʻʪʴʩʷ ʫ ˇʨʫʥʪʽ. ʅʘ ʟʝʣʝʥʝ ʜʦʙʨʠʚʦ ʧʨʠʜʘʪʥʽ ʪʘʢʽ ʢʫʣʴʪʫʨʠ:  ʙʽʣʘ 

ʛʽʨʯʠʮʷ, ʙʽʣʠʡ ʣʶʧʠʥ, ʚʠʢʦ-ʚʽʚʩʷʥʘ ʩʫʤʽʰ, ʛʦʨʦʭ ʽ ʬʘʮʝʣʽʷ.  ɿʘ ʩʧʨʠʷʪʣʠʚʠʭ 

ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ ʚ ʾʭ ʢʦʨʝʥʷʭ ʥʘʢʦʧʠʯʫʻʪʴʩʷ 70ï150 ʢʛ/ʛʘ ʘʟʦʪʫ, ʪʦʙʪʦ 

ʩʪʽʣʴʢʠ, ʩʢʽʣʴʢʠ ʤʽʩʪʠʪʴʩʷ ʚ 21ï45 ʢʛ ʘʤʽʘʯʥʦʾ ʩʝʣʽʪʨʠ. 

ɺʠʩʽʚʘʶʪʴ ʩʠʜʝʨʘʪʠ ʫ ʜʨʫʛʽʡ ʧʦʣʦʚʠʥʽ ʣʽʪʘ ʘʙʦ ʚʦʩʝʥʠ ʚ ʜʦʙʨʝ 

ʧʽʜʛʦʪʦʚʣʝʥʠʡ ʚʦʣʦʛʠʡ ˇʨʫʥʪ, ʟʘʧʨʘʚʣʷʶʯʠ ʥʘ ʛʣʠʙʠʥʫ 10ï12 ʩʤ ʫ ʧʝʨʽʦʜ ʾʭ 

ʮʚʽʪʽʥʥʷ, ʟʘ ʚʠʥʷʪʢʦʤ ʷʯʤʝʥʶ ʡ ʞʠʪʘ, ʷʢʽ ʪʨʝʙʘ ʟʘʦʨʶʚʘʪʠ ʧʽʜ ʯʘʩ 

ʚʠʢʦʣʦʰʫʚʘʥʥʷ. ʋ ʮʽ ʬʘʟʠ ʨʦʟʚʠʪʢʫ ʟʝʣʝʥʘ ʤʘʩʘ ʥʘʡʙʽʣʴʰ ʥʽʞʥʘ ʽ ʣʝʛʢʦ 

ʨʦʟʢʣʘʜʘʻʪʴʩʷ ʫ ˇʨʫʥʪʽ. ɿ ʤʝʪʦʶ ʙʽʣʴʰ ʨʽʚʥʦʤʽʨʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʾʾ ʩʢʦʰʫʶʪʴ, 

ʧʦʜʨʽʙʥʶʶʪʴ ʩʘʜʦʚʠʤʠ ʢʦʩʘʨʢʘʤʠ ʽ ʚ ʧʦʜʘʣʴʰʦʤʫ ʟʘʧʨʘʚʣʷʶʪʴ ʫ ˇʨʫʥʪ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʣʫʛʽʚ ʘʙʦ ʜʠʩʢʦʚʠʭ ʙʦʨʽʥ. ʅʘ ʞʘʣʴ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʜʝʨʘʣʴʥʠʭ 

ʨʦʩʣʠʥ ʤʦʞʝ ʩʧʨʠʯʠʥʶʚʘʪʠ ʧʨʠʩʢʦʨʝʥʫ ʚʪʨʘʪʫ ʚʦʣʦʛʠ, ʪʦʤʫ ʚ ʨʘʡʦʥʘʭ ʽʟ 

ʥʝʜʦʩʪʘʪʥʽʤ ʟʚʦʣʦʞʝʥʥʷʤ ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʟʨʦʰʫʚʘʣʴʥʠʭ ʩʠʩʪʝʤ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʫʪʨʠʤʫʚʘʥʥʷ ˇʨʫʥʪʫ ʥʝʜʦʮʽʣʴʥʝ. 

ʇʨʠ ʧʘʨʦ-ʩʠʜʝʨʘʣʴʥʽʡ ʩʠʩʪʝʤʽ ʫ ʤʽʞʨʷʜʜʷʭ ʥʘʩʘʜʞʝʥʥʷ ʧʽʩʣʷ 

ʟʘʢʽʥʯʝʥʥʷ ʬʦʨʤʫʚʘʥʥʷ ʢʨʦʥ ʜʝʨʝʚ ʧʨʦʚʦʜʷʪʴ ʟʘʣʫʞʝʥʥʷ ʙʘʛʘʪʦʨʽʯʥʠʤʠ 

ʟʣʘʢʦʚʠʤʠ ʪʨʘʚʘʤʠ. 
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ʇʽʜ ʯʘʩ ʾʭ ʚʠʩʽʚʫ ˇʨʫʥʪ ʤʘʻ ʙʫʪʠ ʜʦʩʪʘʪʥʴʦ ʱʽʣʴʥʠʤ, ʱʦʙ ʥʝ 

ʟʘʣʠʰʘʣʘʩʷ ʢʦʣʽʷ ʚʽʜ ʧʦʩʽʚʥʦʛʦ ʘʛʨʝʛʘʪʫ. ʇʨʠ ʚʠʙʦʨʽ ʥʘʩʽʥʥʷ ʧʝʨʝʚʘʛʫ 

ʥʝʦʙʭʽʜʥʦ ʚʽʜʜʘʚʘʪʠ ʪʨʘʚʘʤ, ʷʢʽ ʫʪʚʦʨʶʶʪʴ ʥʝʛʣʠʙʦʢʫ ʤʠʯʢʫʚʘʪʫ ʢʦʨʝʥʝʚʫ 

ʩʠʩʪʝʤʫ. ɺʠʩʽʚ ʧʦʪʨʽʙʥʦ ʚʠʢʦʥʫʚʘʪʠ ʚ ʢʽʥʮʽ ʣʽʪʘ ʟ ʚʥʝʩʝʥʥʷʤ ʘʟʦʪʥʠʭ ʜʦʙʨʠʚ 

(100ï120 ʢʛ/ʛʘ). ʇʦʯʠʥʘʶʯʠ ʟ ʜʨʫʛʦʛʦ ʨʦʢʫ, ʧʽʩʣʷ ʥʴʦʛʦ ʪʨʘʚʫ ʧʝʨʽʦʜʠʯʥʦ 

(ʪʨʠ-ʯʦʪʠʨʠ ʨʘʟʠ) ʩʢʦʰʫʶʪʴ, ʥʝ ʜʦʧʫʩʢʘʶʯʠ ʾʾ ʚʽʜʨʦʩʪʘʥʥʷ ʚʠʱʝ 20 ʩʤ. 

ʇʦʜʨʽʙʥʝʥʘ ʪʨʘʚʘ ʨʦʟʧʦʜʽʣʷʻʪʴʩʷ ʧʦ ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʫ, ʫʪʚʦʨʶʶʯʠ 

ʤʫʣʴʯʫʚʘʣʴʥʠʡ ʰʘʨ. ɺʽʥ ʩʪʘʙʽʣʽʟʫʻ ʩʪʨʫʢʪʫʨʥʠʡ ʽ ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ 

ʧʦʚʝʨʭʥʽ, ʩʧʨʠʷʶʯʠ ʧʽʜʚʠʱʝʥʥʶ ʨʦʜʶʯʦʩʪʽ ʛʨʫʥʪʫ. 

ʋ ʟʘʣʫʞʝʥʠʭ ʩʘʜʘʭ ʧʦʣʽʧʰʫʻʪʴʩʷ ʧʨʦʭʽʜʥʽʩʪʴ ʤʘʰʠʥ ʧʽʩʣʷ ʚʠʧʘʜʘʥʥʷ 

ʦʧʘʜʽʚ, ʱʦ ʩʧʨʠʷʻ ʧʨʦʚʝʜʝʥʥʶ ʨʦʙʽʪ ʚ ʦʧʪʠʤʘʣʴʥʽ ʘʛʨʦʪʝʭʥʽʯʥʽ ʩʪʨʦʢʠ. ɼʣʷ 

ʩʢʦʰʫʚʘʥʥʷ ʪʘ ʧʦʜʨʽʙʥʝʥʥʷ ʪʨʘʚʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʘʜʦʚʽ ʨʦʪʦʨʥʽ ʢʦʩʘʨʢʠ ʽ 

ʤʫʣʴʯʫʚʘʯʽ.  

ʇʨʠ ʜʦʛʣʷʜʽ ʟʘ ˇʨʫʥʪʦʤ ʫ ʧʨʠʩʪʦʚʙʫʨʥʠʭ ʩʤʫʛʘʭ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ 

ʻ ʯʦʨʥʠʡ ʧʘʨ, ʷʢʠʡ ʫʪʨʠʤʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʭʘʥʽʯʥʠʭ ʧʨʠʩʪʨʦʾʚ ʘʙʦ 

ʚʥʝʩʝʥʥʷ ʛʝʨʙʽʮʠʜʽʚ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʝʭʘʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʽʟ ʬʨʝʟʝʨʥʠʤʠ, ʜʠʩʢʦʚʠʤʠ ʘʙʦ 

ʧʣʦʩʢʦʨʽʞʫʯʠʤʠ ʨʦʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ ʟʘʙʝʟʧʝʯʫʻ ʨʦʟʧʫʰʫʚʘʥʥʷ ˇʨʫʥʪʫ ʽ 

ʟʥʠʱʝʥʥʷ ʙʫʨôʷʥʽʚ. ʂʨʽʤ ʮʴʦʛʦ, ʧʝʨʰʽ ʜʚʘ ʪʠʧʠ ʧʨʠʩʪʨʦʾʚ ʤʦʞʫʪʴ 

ʟʘʧʨʘʚʣʷʪʠ ʙʫʨôʷʥʠ ʽ ʧʦʧʝʨʝʜʥʴʦ ʚʥʝʩʝʥʽ ʦʨʛʘʥʽʯʥʽ ʪʘ ʤʽʥʝʨʘʣʴʥʽ ʜʦʙʨʠʚʘ, 

ʱʦ ʜʦʜʘʪʢʦʚʦ ʩʪʚʦʨʶʻ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ. ʆʩʪʘʥʥʽʤ 

ʯʘʩʦʤ ʫ ʟʚôʷʟʢʫ ʟ ʧʝʨʝʭʦʜʦʤ ʛʘʣʫʟʽ ʥʘ ʽʥʪʝʥʩʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʙʥʠʮʪʚʘ 

ʤʦʞʣʠʚʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʭʘʥʽʯʥʠʭ ʧʨʠʩʪʨʦʾʚ ʦʙʤʝʞʫʻʪʴʩʷ.  

ʋ ʪʘʢʠʭ ʥʘʩʘʜʞʝʥʥʷʭ ʥʘʙʘʛʘʪʦ ʧʨʦʩʪʽʰʝ ʙʦʨʦʪʠʩʷ ʟ ʙʫʨôʷʥʘʤʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʛʝʨʙʽʮʠʜʽʚ. ɺʥʝʩʝʥʥʷ ʛʝʨʙʽʮʠʜʽʚ ʫ ʧʨʠʩʪʦʚʙʫʨʥʽ ʩʤʫʛʠ 

ʚʠʢʦʥʫʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʝʨʙʽʮʠʜʥʦʾ ʧʨʠʩʪʘʚʢʠ, ʱʦ ʤʦʥʪʫʻʪʴʩʷ ʥʘ ʩʘʜʦʚʠʡ 

ʦʙʧʨʠʩʢʫʚʘʯ.  

ɸʣʴʪʝʨʥʘʪʠʚʥʠʤ ʩʧʦʩʦʙʦʤ ʫʪʨʠʤʫʚʘʥʥʷ ʧʨʠʩʪʦʚʙʫʨʥʠʭ ʩʤʫʛ ʻ 

ʫʢʨʠʪʪʷ ʾʭ ʰʘʨʦʤ ʤʫʣʴʯʽ. ʄʫʣʴʯʫʚʘʣʴʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ ʤʦʞʫʪʴ ʙʫʪʠ ʪʠʨʩʘ, 

ʩʪʨʫʞʢʘ, ʧʦʜʨʽʙʥʝʥʘ ʜʝʨʝʚʠʥʘ, ʪʨʘʚʘ, ʩʦʣʦʤʘ ʘʙʦ ʾʭ ʩʫʤʽʰʽ. 

ʊʘʢʠʡ ʩʧʦʩʽʙ ʟʥʘʯʥʦ ʟʤʝʥʰʫʻ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʚʦʣʦʛʠ, ʟʘʧʦʙʽʛʘʻ 

ʫʪʚʦʨʝʥʥʶ ˇʨʫʥʪʦʚʦʾ ʢʽʨʢʠ, ʧʨʠʛʥʽʯʫʻ ʧʨʦʨʦʩʪʘʥʥʷ ʙʫʨôʷʥʽʚ, ʟʘʭʠʱʘʻ 

ʢʦʨʝʥʝʚʫ ʩʠʩʪʝʤʫ ʜʝʨʝʚ ʚʽʜ ʧʽʜʤʝʨʟʘʥʥʷ ʚʟʠʤʢʫ, ʧʦʢʨʘʱʫʻ ʾʭ ʞʠʚʣʝʥʥʷ, 

ʩʧʨʠʷʻ ʧʦʣʽʧʰʝʥʥʶ ʩʪʨʫʢʪʫʨʠ ˇʨʫʥʪʫ ʽ ʧʨʠʩʢʦʨʶʻ ʧʨʦʪʽʢʘʥʥʷ 

ʤ̔ ʢʨʦʙʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʥʴʦʤʫ. ʄʫʣʴʯʫʚʘʥʥʷ ʧʨʠʩʪʦʚʙʫʨʥʠʭ ʩʤʫʛ 

ʧʽʜʚʠʱʫʻ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʜʝʨʝʚ ʥʘ 20ï30%. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʩʠʩʪʝʤʘ ʫʪʨʠʤʫʚʘʥʥʷ ˇʨʫʥʪʫ ʚ ʩʘʜʘʭ ʻ ʦʜʥʠʤ ʽʟ 

ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʟʘʭʦʜʽʚ ʟ ʜʦʛʣʷʜʫ ʟʘ ʥʠʤʠ, ʚʽʜ ʷʢʦʛʦ ʟʥʘʯʥʦʶ ʤʽʨʦʶ 

ʟʘʣʝʞʘʪʴ ʨʽʩʪ, ʫʨʦʞʘʡʥʽʩʪʴ, ʘ ʪʘʢʦʞ ʷʢʽʩʪʴ, ʣʝʞʢʽʩʪʴ ʽ ʩʦʙʽʚʘʨʪʽʩʪʴ ʧʣʦʜʽʚ. 

ɺʠʩʥʦʚʦʢ. ʈʘʮʽʦʥʘʣʴʥʫ ʩʠʩʪʝʤʠ ʫʪʨʠʤʫʚʘʥʥʷ ˇʨʫʥʪʫ ʚ ʩʘʜʘʭ ʧʦʚʠʥʥ ̔

ʚʠʙʠʨʘʪʠ ʩʧʝʮʽʘʣʽʩʪʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʽʩʥʫʶʯʦʾ ʧʨʘʢʪʠʢʠ ʪʘ ʥʘʷʚʥʦʩʪʽ ʘʙʦ 

ʤʦʞʣʠʚʦʩʪʽ ʧʨʠʜʙʘʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʤʘʰʠʥ. 
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ʋɼʂ 631.331.922 

 

ʊɽʍʅʆʃʆɻɯʗ ʆɿʆʅʋɺɸʅʅʗ ɺ ʇʈʆʎɽʉɯ ʇʈʆʊʈʋʖɺɸʅʅʗ 

ʅɸʉɯʅʅʗ 

 

ɺʝʯʝʨʘ ʆ. ʄ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ 

ʂʫʷʥʦʚ ɺ. ɺ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ 

 

ʉʫʯʘʩʥʽ ʛʦʩʧʦʜʘʨʩʪʚʘ ʟʤʝʥʰʫʶʪʴ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʠʩʦʢʦʷʢʽʩʥʦʛʦ ʥʘʩʽʥʥʷ, ʪʘ ʩʧʦʜʽʚʘʶʪʴʩʷ, ʱʦ ʪʘʢʘ ʩʪʨʘʪʝʛʽʷ 

ʦʟʥʘʯʘʪʠʤʝ ʥʠʞʯʫ ʷʢʽʩʪʴ ʚʨʦʞʘʶ, ʘʣʝ ʟʘʙʝʟʧʝʯʠʪʴ ʡʦʛʦ ʜʦʩʪʘʪʥʽʡ ʦʙʩʷʛ.  

ʊʦʤʫ ʧʽʜʛʦʪʦʚʢʫ ʥʘʩʽʥʥʷ ʜʣʷ ʧʦʩʽʚʫ (ʦʯʠʩʪʢʫ, ʢʘʣʽʙʨʦʚʢʫ ʪʘ 

ʧʨʦʪʨʫʶʚʘʥʥʷ) ʛʦʩʧʦʜʘʨʩʪʚʘ ʧʨʦʚʦʜʷʪʴ ʯʘʩʪʦ ʩʘʤʦʩʪʽʡʥʦ ʜʣʷ ʟʜʝʰʝʚʣʝʥʥʷ 

ʮʠʭ ʧʨʦʮʝʩʽʚ. 

ɸʣʝ ʧʨʠ ʪʨʠʚʘʣʦʤʫ ʟʙʝʨʽʛʘʥʥʽ ʟʝʨʥʘ ʚ ʩʠʣʦʩʽ ʘʙʦ ʙʫʨʪʘʭ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʨʦʟʤʥʦʞʝʥʥʷ ʚ ʥʴʦʤʫ ʨʽʟʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʪʘ ʧʣʽʩʥʷʚʠʭ 

ʛʨʠʙʢʽʚ. ɺʥʘʩʣʽʜʦʢ ʾʭ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʚ ʟʝʨʥʦʚʽʡ ʤʘʩʽ ʥʘʢʦʧʠʯʫʶʪʴʩʷ 

ʪʦʢʩʠʥʠ, ʷʢʽ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʰʚʠʜʢʦʛʦ ʧʩʫʚʘʥʥʷ ʥʘʩ̔ʥʥʻʚʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɼʣʷ 

ʟʘʧʦʙʽʛʘʥʥʷ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʤʫ ʟʘʨʘʞʝʥʥʶ ʟʝʨʥʘ ʧʦʪʨʽʙʥʦ ʟʜʽʡʩʥʶʚʘʪʠ ʡʦʛʦ 

ʟʥʝʟʘʨʘʞʝʥʥʷ. ʗʢ ʧʨʘʚʠʣʦ, ʜʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʤʝʪʦʜ ʭʽʤʽʯʥʦʛʦ 

ʟʥʝʟʘʨʘʞʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʪʨʫʪʦʭʽʤʽʢʘʪʽʚ. 

ʇʨʦʚʝʜʝʥʽ ʚ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʣʽʪʪʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʤʝʪʦʜ 

ʭʽʤʽʯʥʦʛʦ ʟʥʝʟʘʨʘʞʝʥʥʷ ʥʝ ʟʘʚʞʜʠ ʟʘʙʝʟʧʝʯʫʻ ʥʝʦʙʭʽʜʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʜʝʟʽʥʬʝʢʮʽʾ ʟʝʨʥʘ. ɹʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ ʫ ʜʝʷʢʠʭ ʪʠʧ̔ʚ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, 

ʧʨʠʩʫʪʥʽʭ ʚ ʟʝʨʥ,̔ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʜʦ ʜʽʾ 

ʦʪʨʫʪʦʭʽʤʽʢʘʪʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʡʦʛʦ ʟʥʝʟʘʨʘʞʝʥʥʷ. 

ʊʦʙʪʦ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʥʝʟʘʨʘʞʝʥʥʷ 

ʥʝʦʙʭʽʜʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʧʽʜʚʠʱʝʥʽ ʜʦʟʠ ʧʨʦʪʨʫʡʥʠʢʽʚ, ʘʙʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʦʚʽ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʽ ʪʘ ʜʦʨʦʛʽ ʭʽʤʽʯʥʽ ʧʨʝʧʘʨʘʪʠ, ʷʢʽ 

ʤʘʶʪʴ ʚʠʩʦʢʫ ʪʦʢʩʠʯʥʽʩʪʴ. ʂʨʽʤ ʪʦʛʦ, ʽʩʥʫʻ ʤʝʞʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʦʪʨʫʪʦʭʽʤʽʢʘʪʽʚ, ʧʽʩʣʷ ʷʢʦʛʦ ʧʦʜʘʣʴʰʝ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʪʘʻ ʥʝʙʝʟʧʝʯʥʠʤ.  

ʈʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʽ ʪʝʭʥʽʯʥʠʭ ʨʽʰʝʥʴ ʤʘʰʠʥ ʜʣʷ 

ʥʘʥʝʩʝʥʥʷ ʨʽʜʢʠʭ ʧʝʩʪʠʮʠʜʽʚ ʥʘ ʥʘʩʽʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʪʘ 

ʪʝʦʨʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʝʨʝʜʫʤʦʚ ʨʝʘʣʽʟʘʮʽʾ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʩʚʽʜʯʘʪʴ, ʱʦ 

ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʦʙʨʦʙʢʠ ʥʘʩʽʥʥʷ ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʟʤʽʥ ʚ ʧʨʦʮʝʩʽ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʢʪʨʦʬʽʟʠʯʥʠʭ ʤʝʪʦʜʽʚ. 

ʇʦʩʪʘʣʦ ʧʠʪʘʥʥʷ ʧʦʰʫʢʫ ʪʘʢʦʛʦ ʤʝʪʦʜʫ ʟʥʝʟʘʨʘʞʝʥʥʷ, ʷʢʠʡ ʙʠ ʤʘʚ 

ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʢʨʽʤ ʪʦʛʦ, ʡʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʝ ʚʠʢʣʠʢʘʣʦ ʙ 

ʚʝʣʠʢʠʭ ʢʘʧʽʪʘʣʴʥʠʭ ʚʠʪʨʘʪ. ʆʜʥʠʤ ʽʟ ʪʘʢʠʭ ʤʝʪʦʜʽʚ ʻ ʟʥʝʟʘʨʘʞʝʥʥʷ ʟʝʨʥʘ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʟʦʥʫʚʘʥʥʷ [1, 2, 3].  



ȳɍɱɜəɔɖ ɞɑɓ ɐɚɛɚɎɱɐɑɕ XɁȣȣȣ ȸɱɒəɌɜɚɐəɚɲ əɌɟɖɚɎɚɲ ɖɚəɠɑɜɑəɢɱɲ 
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ʇʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʦʟʦʥʫʚʘʥʥʷ ʩʣʽʜ ʧʨʠʡʥʷʪʠ ʜʦ ʫʚʘʛʠ, ʱʦ ʜʣʷ 

ʟʜʽʡʩʥʝʥʥʷ ʟʥʝʟʘʨʘʞʝʥʥʷ ʟʝʨʥʘ ʥʝ ʧʦʪʨʽʙʥʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʞʦʜʥʠʭ 

ʜʦʜʘʪʢʦʚʠʭ ʨʝʘʛʝʥʪʽʚ ï ʦʟʦʥ ʫʪʚʦʨʶʻʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʧʦʚʽʪʨʷ ʪʘ ʜʣʷ ʡʦʛʦ ʫʪʚʦʨʝʥʥʷ ʥʝʦʙʭʽʜʥʦ ʣʠʰʝ ʧʽʜʢʣʶʯʠʪʠ ʫʩʪʘʥʦʚʢʫ ʜʦ 

ʝʣʝʢʪʨʦʤʝʨʝʞʽ.  

ʊʘʢʦʞ ʩʣʽʜ ʚʨʘʭʫʚʘʪʠ, ʱʦ ʦʟʦʥ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʠʭ 

ʨʝʯʦʚʠʥ. ɺʽʥ ʜʫʞʝ ʰʚʠʜʢʦ (ʧʨʦʪʷʛʦʤ ʢʽʣʴʢʦʭ ʜʝʩʷʪʢʽʚ ʭʚʠʣʠʥ) 

ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ ʟʚʠʯʘʡʥʠʡ ʢʠʩʝʥʴ, ʥʝ ʟʘʚʜʘʻ ʞʦʜʥʦʾ ʰʢʦʜʠ ʟʜʦʨʦʚ'ʶ 

ʣʶʜʠʥʠ ʘʙʦ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʫ. 

ʆʟʦʥ ʚʟʘʻʤʦʜʽʻ ʟ ʤʝʤʙʨʘʥʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ʢʣʽʪʠʥʠ ʙʘʢʪʝʨʽʡ, ʛʨʠʙʽʚ, 

ʩʪʨʫʢʪʫʨʥʦʶ ʦʜʠʥʠʮʝʶ ʚʽʨʫʩʽʚ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʨʫʰʝʥʥʷ ʾʾ ʙʘʨ'ʻʨʥʦʾ 

ʬʫʥʢʮʽʾ ʪʘ ʾʭʥʴʦʾ ʟʘʛʠʙʝʣʽ. 

ɺʟʘʻʤʦʜʽʷ ʦʟʦʥʫ ʟ ʨʦʩʣʠʥʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʚʠʢʣʠʢʘʻ ʫ ʥʴʦʤʫ ʟʥʠʞʝʥʥʷ 

ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʨʽʚʥʷ ʟʚ'ʷʟʢʽʚ ʚʦʣʦʛʠ, ʧʨʠʩʢʦʨʶʻ ʧʨʦʮʝʩ ʡʦʛʦ ʧʽʜʩʫʫhʚʘʥʥʷ 

ʪʘ ʧʽʜʚʠʱʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ. 

ʊʘʢ, ʩʫʰʽʥʥʷ ʟʝʨʥʘ ʚ ʦʟʦʥʦ-ʧʦʚʽʪʨʷʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʢʨʽʤ ʝʬʝʢʪʠʚʥʦʛʦ 

ʟʥʝʟʘʨʘʞʝʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʪʘ ʧʦʢʨʘʱʫʻ ʷʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʟʝʨʥʘ, ʘ ʪʘʢʦʞ 

ʧʦʢʨʘʱʫʻ ʧʦʢʘʟʥʠʢʠ ʩʭʦʞʦʩʪʽ. 

 

 
ʈʠʩ. 1. ɽʬʝʢʪʠʚʥʽʩʪʴ ʟʥʝʟʘʨʘʞʝʥʥʷ ʟʝʨʥʘ ʦʟʦʥʦʤ. 

 

ʗʢ ʚʠʜʥʦ ʟ ʈʠʩ.1 ʧʨʠ ʜʦʩʷʛʥʝʥʥʽ ʧʘʨʘʤʝʪʨʘ ʦʟʦʥʫʚʘʥʥʷ ʟʥʘʯʝʥʥʷ ʉʊ 

650...700 ʤʛʆ3Āʛʦʜ/ʤ3, ʢʽʣʴʢʽʩʪʴ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʱʦ ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʟʝʨʥʽ, 

ʟʤʝʥʰʫʻʪʴʩʷ ʧʨʠʙʣʠʟʥʦ ʚ 9...10 ʨʘʟʽʚ, ʫ ʮʚʽʣʝʚʠʭ ʛʨʠʙʽʚ ï ʫ 6...7 ʨʘʟʽʚ. 

ʉʪʽʡʢʠʡ ʝʬʝʢʪ ʟʙʝʨʽʛʘʻʪʴʩʷ ʚ ʧʨʦʪʷʛʦʤ ʢʽʣʴʢʦʭ ʪʠʞʥʽʚ, ʧʨʠ ʮʴʦʤʫ 

ʟʥʠʞʫʻʪʴʩʷ ʩʧʨʠʡʥʷʪʣʠʚʽʩʪʴ ʟʝʨʥʘ ʜʦ ʨʽʟʥʠʭ ʚʠʜʽʚ ʽʥʬʝʢʮʽʡ ʪʘ ʟʘʭʚʦʨʶʚʘʥʴ, 

ʫ ʪʦʤʫ ʯʠʩʣʽ ʽ ʜʦ ʩʘʞʢʦʚʠʭ ʭʚʦʨʦʙ [4]. 

ʋ ʟʚô̫ ʟʢʫ ʟ ʮʠʤ ʨʦʟʨʦʙʣʝʥʘ ʥʦʚʘ ʚʜʦʩʢʦʥʘʣʝʥʘ ʢʦʥʩʪʨʫʢʮʽʷ 

ʧʨʦʪʨʫʶʚʘʯʘ ʽʥʝʨʮʽʡʥʦ-ʬʨʠʢʮʽʡʥʦʛʦ ʪʠʧʫ, ʷʢʘ ʤʘʻ ʟʥʘʯʥʦ ʧʦʜʦʚʞʝʥʫ 



"ȽɟɣɌɝəɱ ɛɜɚɍɗɑɘɔ ɓɑɘɗɑɜɚɍɝɨɖɚɲ ɘɑɡɌəɱɖɔ" (16ð18 ɒɚɎɞəɫ 2022 ɜɚɖɟ) 
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ʢʘʤʝʨʫ ʧʨʦʪʨʫʶʚʘʥʥʷ ʟ ʚʩʪʘʥʦʚʣʝʥʠʤ ʟʦʚʥʽ ʧʦʪʫʞʥʠʤ ʜʞʝʨʝʣʦʤ ʦʟʦʥʫ, ʷʢʝ 

ʟʘʙʝʟʧʝʯʫʻ ʥʝʦʙʭʽʜʥʫ ʢʦʥʮʝʥʪʨʘʮʽʶ ʦʟʦʥʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʽʣʴʮʝʚʦʛʦ ʧʦʪʦʢʫ 

ʧʦʚʽʪʨʷʥʦ-ʦʟʦʥʦʚʦʾ ʩʫʤʽʰʽ ʟʥʠʟʫ ʚʚʝʨʭ ʢʘʤʝʨʠ ʜʣʷ ʤʽʥʽʤʘʣʴʥʦʛʦ ʚʠʪʦʢʫ 

ʥʘʟʦʚʥʽ. ʇʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʯʝʨʝʟ ʥʘʩʽʥʥʷ, ʷʢʝ ʨʫʭʘʻʪʴʩʷ ʟʚʝʨʭʫ ʚʥʠʟ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʘʢʪʠʚʥʠʡ ʢʦʥʪʘʢʪ ʟ ʡʦʛʦ ʧʦʚʝʨʭʥʝʶ (ʧʨʦʜʫʚʢʘ ʥʘʩʽʥʥʷ).  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʦʟʦʥʫ ʜʣʷ ʦʙʨʦʙʢʠ ʟʝʨʥʘ ʚ ʧʨʦʪʨʫʶʚʘʯʘʭ, ʜʦʟʚʦʣʷʻ 

ʟʘʙʝʟʧʝʯʠʪʠ ʡʦʛʦ ʙʽʣʴʰ ʷʢʽʩʥʠʡ ʟʘʭʠʩʪ ʚʽʜ ʨʽʟʥʠʭ ʰʢʽʜʥʠʢʽʚ ʪʘ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʘ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʠʪʠ ʥʘʜʽʡʥʝ ʡʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʟʙʽʣʴʰʝʥʥʷ 

ʩʭʦʞʦʩʪʽ ʥʘʩʽʥʥʷ ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʪʦʢʩʠʯʥʠʭ ʧʨʦʪʨʫʡʥʠʢʽʚ  ̔

ʪʘʢʠʤ ʯʠʥʦʤ ʧʽʜʚʠʱʫʻʪʴʩʷ ʟʘʛʘʣʴʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʮʝʩʫ ʧʨʦʪʨʫʶʚʘʥʥʷ. 

ʊʘʢʦʞ ʩʣʽʜ ʚʨʘʭʫʚʘʪʠ, ʱʦ ʦʟʦʥ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʠʭ 

ʨʝʯʦʚʠʥ. 
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ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ 

ɿʘʭʘʨʦʚʘ ɯ. ʆ. 

ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɸ. ʉ. ʄʘʢʘʨʝʥʢʘ 

 

ʐʥʝʢʠ ʻ ʨʦʟʧʦʚʩʶʜʞʝʥʠʤʠ ʛʚʠʥʪʦʚʠʤʠ ʨʦʙʦʯʠʤʠ ʧʦʚʝʨʭʥʷʤʠ ʫ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʤʘʰʠʥʘʭ. ɯʩʥʫʶʪʴ ʨʽʟʥʽ ʪʝʭʥʦʣʦʛʽʾ ʾʭ ʚʠʛʦʪʦʚʣʝʥʥʷ, 

ʦʜʥʘ ʽʟ ʷʢʠʭ ï ʬʦʨʤʫʚʘʥʥʷ ʚʠʪʢʘ ʽʟ ʟʘʛʦʪʦʚʢʠ ʫ ʚʠʛʣʷʜʽ ʧʣʦʩʢʦʛʦ ʢʽʣʴʮʷ. 

ʇʨʦʙʣʝʤʘ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʰʥʝʢ ʻ ʧʦʚʝʨʭʥʝʶ ʥʝʨʦʟʛʦʨʪʥʦʶ, ʪʦʙʪʦ ʡʦʛʦ 

ʥʝ ʤʦʞʥʘ ʟʽʛʥʫʪʠ ʫ ʧʣʦʩʢʫ ʜʝʪʘʣʴ. ɺʽʜʧʦʚʽʜʥʦ  ʽ ʧʣʦʩʢʫ ʟʘʛʦʪʦʚʢʫ ʧʨʦʙʣʝʤʥʦ 

ʜʝʬʦʨʤʫʚʘʪʠ ʫ ʚʠʪʦʢ ʰʥʝʢʘ.  

http://www.ukrengineer.com/artic_agro.html
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ʆʛʣʷʜ ʪʝʭʥʦʣʦʛʽʡ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʠʪʢʽʚ ʰʥʝʢʽʚ ʪʘ ʚʽʜʧʦʚʽʜʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ ʚʠʢʦʥʘʥʦ ʚ ʩʪʘʪʪʽ [1]. ɺ ʥʽʡ ʧʨʝʜʩʪʘʚʣʝʥʦ ʙʘʛʘʪʦʚʘʨʽʘʥʪʥʫ 

ʩʪʨʫʢʪʫʨʫ ʽ ʢʣʘʩʠʬʽʢʘʮʽʶ ʩʭʝʤ ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ ʛʚʠʥʪʦʚʠʭ ʩʝʢʮʽʡʥʠʭ 

ʟʘʛʦʪʦʚʦʢ ʰʪʘʤʧʦʟʚʘʨʥʠʤ ʤʝʪʦʜʦʤ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʨʦʟʪʷʛʫʚʘʥʥʷʤ ʨʦʟʨʽʟʥʠʭ 

ʰʘʡʙ ʽʟ ʣʠʩʪʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʘ ʢʨʦʢ. ɺ ʧʨʘʮʽ [2] ʨʦʟʛʣʷʥʫʪʦ ʨʽʟʥʽ ʪʝʭʥʦʣʦʛʽʾ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʧʽʨʘʣʝʡ ʰʥʝʢʽʚ, ʘ ʚ ʧʨʘʮʽ [3] ï ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʝ 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʚʠʙʦʨʫ ʮʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʴ. ʅʘ ʦʩʥʦʚʽ ʥʝʧʝʨʝʨʚʥʦʛʦ ʟʛʠʥʘʥʥʷ ʚʠʪʢʘ ʰʥʝʢʘ ʫ 

ʧʦʚʝʨʭʥʶ ʦʙʝʨʪʘʥʥʷ ʨʦʟʨʦʙʠʪʠ ʨʝʢʦʤʝʥʜʘʮʽʾ ʧʦ ʜʝʬʦʨʤʫʚʘʥʥʶ ʧʣʦʩʢʦʾ 

ʟʘʛʦʪʦʚʢʠ ʫ ʛʦʪʦʚʠʡ ʚʠʨʽʙ. 

ʇʦʚʝʨʭʥʷ ʰʥʝʢʘ ʻ ʥʝʨʦʟʛʦʨʪʥʦʶ ʧʦʚʝʨʭʥʝʶ, ʦʪʞʝ ʚʠʪʦʢ ʰʥʝʢʘ 

ʥʝʤʦʞʣʠʚʦ ʟʽʛʥʫʪʠ ʪʘʢ, ʱʦʙ ʚʽʥ ʩʪʘʚ ʧʣʦʩʢʠʤ, ʥʝ ʩʧʨʠʯʠʥʠʚʰʠ ʧʨʠ ʮʴʦʤʫ 

ʟʥʘʯʥʠʭ ʧʣʘʩʪʠʯʥʠʭ ʜʝʬʦʨʤʘʮʽʡ. ʆʜʥʘʢ ʽʟ ʧʣʦʩʢʠʭ ʟʘʛʦʪʦʚʦʢ ʬʦʨʤʫʶʪʴ 

ʚʠʪʢʠ ʰʥʝʢʽʚ. ʅʘʡʙʽʣʴʰ ʪʦʯʥʦ ʮʝ ʚʠʭʦʜʠʪʴ ʟ ʜʦʧʦʤʦʛʦʶ ʰʪʘʤʧʦʚʢʠ, ʧʨʠ 

ʷʢʽʡ ʽ ʟʜʽʡʩʥʶʶʪʴʩʷ ʮʽ ʧʣʘʩʪʠʯʥʽ ʦʧʝʨʘʮʽʾ. ʗʢʱʦ ʞ ʚʠʪʦʢ ʚʠʛʦʪʦʚʣʷʪʴ 

ʩʧʦʩʦʙʦʤ ʨʦʟʪʷʛʫʚʘʥʥʷ ʟʘʛʦʪʦʚʢʠ ʫ ʚʠʛʣʷʜʽ ʧʣʦʩʢʦʛʦ ʢʽʣʴʮʷ, ʪʦ ʦʪʨʠʤʘʥʘ 

ʧʦʚʝʨʭʥʷ ʜʝʱʦ ʚʽʜʨʽʟʥʷʪʠʤʝʪʴʩʷ ʚʽʜ ʧʦʪʨʽʙʥʦʾ ʬʦʨʤʠ.  

ɺ ʜʦʚʽʜʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ ʽ ʚ ɯʥʪʝʨʥʝʪʽ ʻ ʨʦʟʨʘʭʫʥʢʦʚʽ ʬʦʨʤʫʣʠ ʜʣʷ 

ʧʦʙʫʜʦʚʠ ʥʘʙʣʠʞʝʥʦʾ ʨʦʟʛʦʨʪʢʠ ʚʠʪʢʘ ʰʥʝʢʘ. ɺʦʥʠ ʙʘʟʫʶʪʴʩʷ ʥʘ ʪʦʤʫ, ʱʦ 

ʜʦʚʞʠʥʠ ʚʥʫʪʨʽʰʥʴʦʾ ʽ ʧʝʨʠʬʝʨʽʡʥʦʾ ʛʚʠʥʪʦʚʠʭ ʣʽʥʽʡ ʚʠʪʢʘ ʰʥʝʢʘ ʤʘʶʪʴ 

ʙʫʪʠ ʨʽʚʥʠʤʠ ʜʦʚʞʠʥʘʤ ʚʥʫʪʨʽʰʥʴʦʛʦ ʽ ʟʦʚʥʽʰʥʴʦʛʦ ʢʦʣʘ ʧʣʦʩʢʦʛʦ ʢʽʣʴʮʷ ï 

ʟʘʛʦʪʦʚʢʠ ʚʠʪʢʘ. ʇʨʠ ʮʴʦʤʫ ʚʚʦʜʠʪʴʩʷ ʧʨʠʧʫʱʝʥʥʷ, ʱʦ ʨʽʟʥʠʮʷ ʤʽʞ 

ʨʘʜʽʫʩʘʤʠ ʮʠʣʽʥʜʨʽʚ, ʥʘ ʷʢʠʭ ʨʦʟʪʘʰʦʚʘʥʽ ʚʥʫʪʨʽʰʥʷ ʽ ʟʦʚʥʽʰʥʷ ʛʚʠʥʪʦʚʽ 

ʣʽʥʽʾ, ʽ ʨʽʟʥʠʮʷ ʤʽʞ ʨʘʜʽʫʩʘʤʠ ʘʥʘʣʦʛʽʯʥʠʭ ʢʽʣ ʢʽʣʴʮʷ ʤʘʶʪʴ ʙʫʪʠ ʨʽʚʥʠʤʠ 

(ʨʠʩ. 1).  
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ʈʠʩ. 1. ɻʨʘʬʽʯʥʽ ʽʣʶʩʪʨʘʮʽʾ ʜʦ ʧʦʙʫʜʦʚʠ ʫʤʦʚʥʦʾ ʨʦʟʛʦʨʪʢʠ ʚʠʪʢʘ 

ʰʥʝʢʘ: ʘ) ʬʨʦʥʪʘʣʴʥʘ ʧʨʦʝʢʮʽʷ ʚʠʪʢʘ ʽʟ ʟʘʟʥʘʯʝʥʠʤʠ ʨʦʟʤʽʨʘʤʠ; ʙ) ʫʤʦʚʥʘ 

ʨʦʟʛʦʨʪʢʘ ʚʠʪʢʘ. 
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ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʠʢʦʥʘʥʥʷ ʮʠʭ ʫʤʦʚ ʦʪʨʠʤʘʥʦ ʨʦʟʨʘʭʫʥʢʦʚʽ ʬʦʨʤʫʣʠ ʜʣʷ 

ʧʦʙʫʜʦʚʠ ʥʘʙʣʠʞʝʥʦʾ ʘʙʦ ʫʤʦʚʥʦʾ ʨʦʟʛʦʨʪʢʠ ʚʠʪʢʘ ʰʥʝʢʘ: 
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ʜʝ u, ű ï ʥʝʟʘʣʝʞʥʽ ʟʤʽʥʥʽ ʧʦʚʝʨʭʥʽ, ʧʨʠʯʦʤʫ u ʟʤʽʥʶʻʪʴʩʷ ʚ ʤʝʞʘʭ u=réR; 

ű  ʟʤʽʥʶʻʪʴʩʷ ʚ ʤʝʞʘʭ ű=0é2ˊ; ʩʪʘʣʘ ʨ ʚʧʣʠʚʘʻ ʥʘ ʬʦʨʤʫ ʧʦʚʝʨʭʥʽ. 
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ʈʠʩ. 2. ʌʨʦʥʪʘʣʴʥʽ ʧʨʦʝʢʮʽʾ ʦʢʨʝʤʠʭ ʧʦʣʦʞʝʥʴ ʥʝʧʝʨʝʨʚʥʦʛʦ ʟʛʠʥʘʥʥʷ 

ʰʥʝʢʘ ʟʘ ʧʘʨʘʤʝʪʨʠʯʥʠʤʠ ʨʽʚʥʷʥʥʷʤʠ (2) ʧʨʠ r=20, R=60, h=15,9: ʘ) 

ʨ=15,9;ʙ) ʨ=10;  ʚ) ʨ=5; ʛ) ʨ=0. 

 

ʇʨʠ ʟʥʘʯʝʥʥʽ ʧʘʨʘʤʝʪʨʘ ʨ ʚ ʤʝʞʘʭ hÒʨÓ0 ʤʦʞʥʘ ʧʦʙʫʜʫʚʘʪʠ ʩʢʽʣʴʢʠ 

ʟʘʚʛʦʜʥʦ ʧʨʦʤʽʞʥʠʭ ʧʦʣʦʞʝʥʴ ʧʦʚʝʨʭʥʽ ʧʨʠ ʾʾ ʟʛʠʥʘʥʥʽ. ʅʘ ʨʠʩ. 2 ʟʘ 

ʧʘʨʘʤʝʪʨʠʯʥʠʤʠ ʨʽʚʥʷʥʥʷʤʠ (2) ʧʦʙʫʜʦʚʘʥʽ ʬʨʦʥʪʘʣʴʥʽ ʧʨʦʝʢʮʽʾ ʰʥʝʢʘ ʧʨʠ 

ʡʦʛʦ ʟʛʠʥʘʥʥʽ ʚ ʢʘʪʝʥʦʾʜ ʜʣʷ ʨʽʟʥʠʭ ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʘ ʨ. ʗʢ ʚʠʜʥʦ ʽʟ ʨʠʩ. 2, 

ʧʨʠ ʧʦʩʪʫʧʦʚʦʤʫ ʟʛʠʥʘʥʥʽ ʰʥʝʢʘ ʟʤʝʥʰʫʻʪʴʩʷ ʡʦʛʦ ʢʨʦʢ, ʚʽʥ ʟʘʣʠʰʘʻʪʴʩʷ 

ʛʚʠʥʪʦʚʦʶ ʧʦʚʝʨʭʥʝʶ, ʘʣʝ ʚʽʜʤʽʥʥʦʶ ʚʽʜ ʧʦʯʘʪʢʦʚʦʛʦ ʧʦʣʦʞʝʥʥʷ ʽ ʧʨʠ ʨ=0 

ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʫ ʚʽʜʩʽʢ ʢʘʪʝʥʦʾʜʘ. ʎʝʡ ʚʽʜʩʽʢ ʤʦʞʥʘ ʘʧʨʦʢʩʠʤʫʚʘʪʠ 
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ʟʨʽʟʘʥʠʤ ʢʦʥʫʩʦʤ ʽ ʰʫʢʘʪʠ ʡʦʛʦ ʨʦʟʛʦʨʪʢʫ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ 

ʟʥʘʡʜʝʥʽ ʪʘʢʠʤ ʯʠʥʦʤ ʧʘʨʘʤʝʪʨʠ ʨʦʟʛʦʨʪʢʠ ʧʨʘʢʪʠʯʥʦ ʟʙʽʛʘʶʪʴʩʷ ʽʟ 

ʧʘʨʘʤʝʪʨʘʤʠ, ʦʪʨʠʤʘʥʠʤʠ ʟʘ ʬʦʨʤʫʣʘʤʠ (1). 

ʆʯʝʚʠʜʥʦ, ʱʦ ʚ ʟʚʦʨʦʪʥʦʤʫ ʧʦʨʷʜʢʫ ʚʽʜʩʽʢ ʢʘʪʝʥʦʾʜʘ ʤʦʞʥʘ 

ʨʦʟʪʷʛʥʫʪʠ ʫ ʚʠʪʦʢ ʰʥʝʢʘ. ɿʘʤʽʩʪʴ ʚʽʜʩʽʢʫ ʢʘʪʝʥʦʾʜʘ ʤʦʞʥʘ ʨʦʟʪʷʛʫʚʘʪʠ 

ʟʨʽʟʘʥʠʡ ʢʦʥʫʩ. 

ɺʠʩʥʦʚʢʠ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʪʝʦʨʽʾ ʥʝʧʝʨʝʨʚʥʦʛʦ ʟʛʠʥʘʥʥʷ ʰʥʝʢʘ ʫ 

ʢʘʪʝʥʦʾʜ ʜʦʟʚʦʣʷʻ ʫʜʦʩʢʦʥʘʣʠʪʠ ʩʧʦʩʽʙ ʚʠʛʦʪʦʚʣʝʥʥʷ ʰʥʝʢʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʨʠʤʫʩʦʚʦʛʦ ʨʦʟʪʷʛʫʚʘʥʥʷ ʟʚʘʨʝʥʠʭ ʤʽʞ ʩʦʙʦʶ ʧʣʦʩʢʠʭ ʢʽʣʝʮʴ. ʂʘʪʝʥʦʾʜ, 

ʷʢʠʡ ʻ ʧʦʚʝʨʭʥʝʶ ʦʙʝʨʪʘʥʥʷ, ʤʦʞʥʘ ʘʧʨʦʢʩʠʤʫʚʘʪʠ ʟʨʽʟʘʥʠʤ ʢʦʥʫʩʦʤ. 

ʈʦʟʪʷʛʫʚʘʪʠ ʧʦʪʨʽʙʥʦ ʥʝ ʟʚʘʨʝʥʽ ʧʣʦʩʢʽ ʢʽʣʴʮʷ, ʘ ʟʽʛʥʫʪʽ ʽʟ ʥʠʭ ʟʨʽʟʘʥʽ ʢʦʥʫʩʠ, 

ʟʚʘʨʝʥʽ ʤʽʞ ʩʦʙʦʶ. ʊʘʢʠʡ ʩʧʦʩʽʙ ʚʽʜʧʦʚʽʜʘʻ ʪʝʦʨʽʾ ʥʝʧʝʨʝʨʚʥʦʛʦ ʟʛʠʥʘʥʥʷ. 

ʊʦʯʥʽʩʪʴ ʘʧʨʦʢʩʠʤʘʮʽʾ ʢʘʪʝʥʦʾʜʘ ʟʨʽʟʘʥʠʤ ʢʦʥʫʩʦʤ ʟʘʣʝʞʠʪʴ ʚʽʜ ʜʽʘʤʝʪʨʘ 

ʚʘʣʘ ʰʥʝʢʘ: ʯʠʤ ʙʽʣʴʰʠʡ ʜʽʘʤʝʪʨ, ʪʠʤ ʙʽʣʴʰʘ ʪʦʯʥʽʩʪʴ ʘʧʨʦʢʩʠʤʘʮʽʾ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. ɺʘʩʠʣʴʢʽʚ ɺ.ɺ. ʊʝʭʥʦʣʦʛʽʾ ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʝʢʮʽʡʥʠʭ ʛʚʠʥʪʦʚʠʭ 

ʟʘʛʦʪʦʚʦʢ. ɿʙʽʨʥʠʢ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ ʂʽʨʦʚʦʛʨʘʜʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 
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ʪʝʭʥʦʣʦʛʽʯʥʘ ʜʠʩʮʠʧʣʽʥʘ. ʇʨʠ ʮʴʦʤʫ ʥʝʜʦʩʢʦʥʘʣʽʩʪʴ ʪʝʭʥʦʣʦʛʽʡ ʽ ʪʝʭʥʽʯʥʠʭ 

ʟʘʩʦʙʽʚ ʭʽʤʽʯʥʦʛʦ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ ʚʽʜ ʰʢʽʜʥʠʢʽʚ ʽ ʭʚʦʨʦʙ, ʘ ʪʘʢʦʞ 

ʥʝʜʦʪʨʠʤʘʥʥʷ ʽʥʰʠʭ ʘʛʨʦʪʝʭʥʽʯʥʠʭ ʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʠʤʦʛ, ʧʨʠʟʚʦʜʷʪʴ ʜʦ 

ʥʘʜʣʠʰʢʦʚʦʛʦ ʚʤʽʩʪʫ ʧʝʩʪʠʮʠʜʽʚ ʫ ˇʨʫʥʪʽ, ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʦʡʤʠʱ ʽ 

ˇʨʫʥʪʦʚʠʭ ʚʦʜ, ʧʨʠʛʥʽʯʝʥʥʷ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ˇʨʫʥʪʦʚʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, 

ʟʥʠʱʝʥʥʶ ʢʦʨʠʩʥʦʾ ʤʽʢʨʦʬʣʦʨʠ. ʆʜʥʠʤ ʟ ʰʣʷʭʽʚ ʧʦʣʽʧʰʝʥʥʷ ʜʘʥʦʾ ʩʠʪʫʘʮʽʾ 

ʻ ʧʦʢʨʘʱʝʥʥʷ ʧʝʨʝʜʧʦʩʽʚʥʦʾ ʦʙʨʦʙʢʠ ʥʘʩʽʥʥʷ ʟʝʨʥʦʚʠʭ. 

ɿʥʝʟʘʨʘʞʫʚʘʥʥʷ ʥʘʩʽʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʚʽʜ 

ʰʢʽʜʥʠʢʽʚ ʪʘ ʟʙʫʜʥʠʢʽʚ ʭʚʦʨʦʙ ʰʣʷʭʦʤ ʦʙʨʦʙʢʠ ʡʦʛʦ ʦʪʨʫʪʦʭʽʤʽʢʘʪʘʤʠ, ʷʢʝ 

ʻ ʦʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʪʘ ʦʙʦʚóʷʟʢʦʚʠʭ ʦʧʝʨʘʮʽʡ ʚ ʢʦʤʧʣʝʢʩʽ ʟʘʭʦʜʽʚ 

ʧʽʜʛʦʪʦʚʢʠ ʥʘʩʽʥʥʷ ʜʦ ʩʽʚʙʠ, ʧʽʜʚʠʱʫʻ ʚʨʦʞʘʡʥʽʩʪʴ, ʥʘʧʨʠʢʣʘʜ ʟʝʨʥʦʚʠʭ 

ʢʫʣʴʪʫʨ ʥʘ 15-20%, ʢʫʢʫʨʫʜʟʠ ï ʥʘ 7-12% ʪʦʱʦ [2]. 

 ʆʩʥʦʚʥʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʧʨʦʪʨʫʶʚʘʥʥʷ ʥʘʩʽʥʥʷ ï ʨʽʚʥʦʤʽʨʥʽʩʪʴ ʽ 

ʧʦʚʥʦʪʘ ʦʙʨʦʙʢʠ ʡʦʛʦ ʦʪʨʫʪʦʭʽʤʽʢʘʪʘʤʠ, ʪʨʘʚʤʫʚʘʥʥʷ ʥʘʩʽʥʠʥ ʨʦʙʦʯʠʤʠ 

ʦʨʛʘʥʘʤʠ ʤʘʰʠʥ ï ʚʠʟʥʘʯʘʣʴʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʘʪʴ ʚʽʜ ʜʦʩʢʦʥʘʣʦʩʪʽ 

ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ, ʪʘ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʾʭ ʪʝʭʥʽʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʩʫʯʘʩʥʠʤ ʚʠʤʦʛʘʤ.  

ʉʫʯʘʩʥʠʡ ʩʚʽʪʦʚʠʡ ʨʠʥʦʢ ʤʘʰʠʥ ʜʣʷ ʧʨʦʪʨʫʶʚʘʥʥʷ - ʮʝ ʧʝʨʝʚʘʞʥʦ 

ʢʘʤʝʨʥʽ, ʰʥʝʢʦʚʽ ʽ ʨʦʪʘʮʽʡʥʽ ʤʘʰʠʥʠ, ʚʠʛʦʪʦʚʣʝʥʽ ʫ ʤʦʜʠʬʽʢʘʮʽʷʭ 

ʧʝʨʽʦʜʠʯʥʦʾ ʯʠ ʥʝʧʝʨʝʨʚʥʦʾ ʜʽʾ, ʩʪʘʮʽʦʥʘʨʥʽ ʽ ʧʝʨʝʩʫʚʥʽ.  

ʇʨʦʮʝʩ ʦʙʨʦʙʢʠ ʥʘʩʽʥʥʷ ʦʪʨʫʪʦʭʽʤʽʢʘʪʘʤʠ ʧʨʦʪʨʫʶʚʘʯʽ ʰʥʝʢʦʚʦʛʦ 

ʪʠʧʫ ʟʜʽʡʩʥʶʶʪʴ ʰʥʝʢʘʤʠ ʟ ʚʠʚʘʥʪʘʞʝʥʥʷʤ ʥʘʩʽʥʥʷ ʽʟ ʧʨʦʪʨʫʶʚʘʯʘ. 

ɸʥʘʣʦʛʽʯʥʦ ʧʨʦʪʽʢʘʻ ʮʝʡ ʧʨʦʮʝʩ ʽ ʚ ʢʘʤʝʨʥʠʭ ʧʨʦʪʨʫʶʚʘʯʘʭ, ʷʢʽ ʦʢʨʽʤ ʪʦʛʦ 

ʟʜʽʡʩʥʶʶʪʴ ʧʦʧʝʨʝʜʥʶ ʦʙʨʦʙʢʫ ʥʘʩʽʥʥʷ ʦʪʨʫʪʦʭʽʤʽʢʘʪʦʤ ʚ ʢʘʤʝʨʽ 

ʧʨʦʪʨʫʶʚʘʥʥʷ. ʅʘʷʚʥʽʩʪʴ ʰʥʝʢʦʚʦʛʦ ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʘ ʚ ʮʠʭ ʧʨʦʪʨʫʶʚʘʯʘʭ ʻ 

ʦʩʥʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʾʭ ʥʝʜʦʣʽʢʽʚ (ʪʨʘʚʤʫʚʘʥʥʷ ʥʘʩʽʥʥʷ, ʥʘʣʠʧʘʥʥʷ 

ʧʨʝʧʘʨʘʪʫ ʥʘ ʨʦʙʦʯʽ ʦʨʛʘʥʠ ʽ ʚʪʨʘʪʠ ʡʦʛʦ ʯʘʩʪʠʥʠ, ʪʨʫʜʦʤʽʩʪʢʦʩʪʽ ʦʯʠʱʝʥʥʷ 

ʾʭ ʚʽʜ ʟʘʣʠʰʢʽʚ ʥʘʩʽʥʥʷ ʪʘ ʜʦʤʽʰʦʢ ʜʦ ʥʴʦʛʦ ʽ ʟʘʣʠʰʢʽʚ ʧʨʝʧʘʨʘʪʽʚ).  

ʈʦʪʘʮʽʡʥʽ ʧʨʦʪʨʫʶʚʘʯʽ ʥʝ ʪʨʘʚʤʫʶʪʴ ʥʘʩʽʥʥʷ, ʟʘʙʝʟʧʝʯʫʶʪʴ ʙʽʣʴʰ 

ʚʠʩʦʢʫ ʷʢʽʩʪʴ ʦʙʨʦʢʠ, ʧʨʦʪʝ ʧʨʘʮʶʶʪʴ ʣʠʰʝ ʚ ʧʝʨʽʦʜʠʯʥʦʤʫ ʨʝʞʠʤʽ. 

ʈʦʟʨʦʙʣʝʥʠʡ ʨʘʥʽʰʝ ʽʥʝʨʮʽʡʥʦ-ʬʨʠʢʮʽʡʥʠʡ ʧʨʦʪʨʫʶʚʘʯ ʥʝʧʝʨʝʨʚʥʦʾ 

ʜʽʾ ʥʘ ʩʴʦʛʦʜʥʽ ʻ ʥʘʡʙʽʣʴʰ ʜʦʩʢʦʥʘʣʠʤ ï ʚʽʥ ʥʝ ʪʨʘʚʤʫʻ ʥʘʩʽʥʥʷ, ʥʘʚʽʪʴ 

ʛʦʨʦʭʫ, ʩʦʾ, ʩʦʥʷʰʥʠʢʘ, ʨʽʧʘʢʫ ʪʘ ʽʥ., ʩʘʤʦʦʯʠʱʘʻʪʴʩʷ ʚʽʜ ʟʘʣʠʰʢʽʚ 

ʧʨʝʧʘʨʘʪʽʚ, ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽ ʷʢʽʩʪʴ ʦʙʨʦʙʢʠ ʥʘʩʽʥʥʷ.  

ʇʨʦʪʨʫʶʚʘʯ ʽʥʝʨʮʽʡʥʦ-ʬʨʠʢʮʽʡʥʦʾ ʜʽʾ ʟʜʽʡʩʥʶʻ ʥʝʧʝʨʝʨʚʥʫ ʦʙʨʦʙʢʫ 

ʥʘʩʽʥʥʷ ʟʘ ʪʘʢʦʶ ʩʭʝʤʦʶ: ʥʘʩʽʥʥʷ ʟ ʙʫʥʢʝʨʘ ʧʨʦʪʨʫʶʚʘʯʘ ʥʘʜʭʦʜʠʪʴ 

ʩʘʤʦʧʣʠʚʦʤ ʯʝʨʝʟ ʜʦʟʫʶʯʫ ʛʦʨʣʦʚʠʥʫ ʧʦ ʚʩʪʘʥʦʚʣʝʥʦʤʫ ʧʽʜ ʥʝʶ 

ʨʦʟʧʦʜʽʣʴʥʠʢʫ ʥʘ ʜʥʦ ʦʙʝʨʪʦʚʦʛʦ ʢʦʥʽʯʥʦʛʦ ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʘ, ʢʫʜʠ ʧʽʜ ʢʦʥʫʩ 

ʧʦʜʘʻʪʴʩʷ ʨʦʙʦʯʘ ʨʽʜʠʥʘ, ʷʢʘ ʧʽʜ ʜʽʻʶ ʚʽʜʮʝʥʪʨʦʚʠʭ ʩʠʣ ʨʦʟʪʷʛʫʻʪʴʩʷ ʚ 

ʧʣʽʚʢʫ ʥʘ ʜʥʽ ʽ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʟ ʥʘʩʽʥʥʷʤ, ʷʢʝ ʦʙʝʨʪʘʶʯʠʩʴ ʥʘʚʢʦʣʦ ʩʚʦʻʾ ʦʩʽ, 

ʚʽʜʙʠʨʘʻ ʩʚʦʻʶ ʧʦʚʝʨʭʥʝʶ ʧʨʝʧʘʨʘʪ. ʆʙʨʦʙʣʝʥʝ ʪʘʢʠʤ ʯʠʥʦʤ ʥʘʩʽʥʥʷ 

ʩʘʤʦʧʣʠʚʦʤ ʚʠʚʘʥʪʘʞʫʻʪʴʩʷ ʯʝʨʝʟ ʚʠʧʫʩʢʥʫ ʛʦʨʣʦʚʠʥʫ ʘʣʝ ʥʘʥʝʩʝʥʠʡ 
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ʧʨʝʧʘʨʘʪ ʥʝ ʚʩʪʠʛʘʻ ʫʪʚʦʨʠʪʠ ʩʪʽʡʢʫ ʪʚʝʨʜʫ ʧʣʽʚʢʫ ʟʘ ʙʨʘʢʦʤ ʯʘʩʫ ʜʣʷ ʮʴʦʛʦ 

ʽ ʚʠʩʦʢʦʾ ʚʦʣʦʛʦʩʪʽ ʧʦʚʽʪʨʷ ʚʩʝʨʝʜʠʥʽ ʢʘʤʝʨʠ ʧʨʦʪʨʫʶʚʘʥʥʷ.  

ʗʢ ʧʦʢʘʟʘʚ ʘʥʘʣʽʟ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʮʠʭ 

ʧʨʦʪʨʫʶʚʘʯʽʚ, ʚʦʥʠ ʧʦʪʨʝʙʫʶʪʴ ʚʜʦʩʢʦʥʘʣʝʥʥʷ, ʦʩʦʙʣʠʚʦ ʚ ʥʘʧʨʷʤʢʫ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʭ ʫ ʬʝʨʤʝʨʩʴʢʠʭ 

ʛʦʩʧʦʜʘʨʩʪʚʘʭ, ʷʢʽ ʜʦ ʩʴʦʛʦʜʥʽ ʟʤʫʰʝʥʽ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʰʥʝʢʦʚʠʤ 

ʧʨʦʪʨʫʶʚʘʯʝʤ ʇʅʐ-3, ʱʦ ʻ ʤʦʜʠʬʽʢʘʮʽʻʶ ʟʥʷʪʦʛʦ ʟ ʚʠʨʦʙʥʠʮʪʚʘ ʱʝ ʫ 70-

ʭ ʨʦʢʘʭ ʍʍ ʩʪʦʣʽʪʪʷ ʧʨʦʪʨʫʶʚʘʯʘ ʇʉʐ-3 [3]. 

 

 
ʈʠʩ. 1. ʈʦʙʦʯʠʡ ʧʨʦʮʝʩ ʤʦʜʠʬʽʢʦʚʘʥʦʛʦ ʧʨʦʪʨʫʶʚʘʯʘ ʽʥʝʨʮʽʡʥʦ-

ʬʨʠʢʮʽʡʥʦʛʦ ʪʠʧʫ ʇʅʋ-10: 1 ï ʙʫʥʢʝʨ; 2 ï ʪʨʫʙʢʘ ʧʦʜʘʯʽ ʨʦʙʦʯʦʾ ʨʽʜʠʥʠ;  

3 ï ʯʘʰʦʧʦʜʽʙʥʠʡ ʟʤʽʰʫʚʘʯ; 4 ï ʢʘʤʝʨʘ ʧʨʦʪʨʫʶʚʘʥʥʷ; 5 ï ʜʦʟʘʪʦʨ ʥʘʩʽʥʥʷ;  

6 ï ʚʠʚʘʥʪʘʞʫʚʘʣʴʥʘ ʛʦʨʣʦʚʠʥʘ; 7 ï ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʠʡ 

ʝʣʝʢʪʨʦʚʠʧʨʦʤʽʥʶʚʘʯ; 8 ï ʢʦʥʽʯʥʠʡ ʨʦʟʧʦʜʽʣʴʥʠʢ. 

 

ʋ ʟʚóʷʟʢʫ ʟ ʮʠʤ ʨʦʟʨʦʙʣʝʥʘ ʥʦʚʘ ʚʜʦʩʢʦʥʘʣʝʥʘ ʢʦʥʩʪʨʫʢʮʽʷ 

ʧʨʦʪʨʫʶʚʘʯʘ ʽʥʝʨʮʽʡʥʦ-ʬʨʠʢʮʽʡʥʦʛʦ ʪʠʧʫ (ʨʠʩ. 1), ʷʢʘ ʤʘʻ ʟʥʘʯʥʦ 

ʧʦʜʦʚʞʝʥʫ ʢʘʤʝʨʫ ʧʨʦʪʨʫʶʚʘʥʥʷ ʟ ʚʩʪʘʥʦʚʣʝʥʠʤ ʚʩʝʨʝʜʠʥʽ ʧʦʪʫʞʥʠʤ 

ʽʥʬʨʘʯʝʨʚʦʥʠʤ ʜʞʝʨʝʣʦʤ ʦʧʨʦʤʽʥʝʥʥʷ, ʷʢʝ ʟʘʙʝʟʧʝʯʫʻ ʰʚʠʜʢʠʡ ʥʘʛʨʽʚ 

ʧʦʚʝʨʭʥʽ ʧʨʦʪʨʫʻʥʦʛʦ ʥʘʩʽʥʥʷ ʽ ʧʽʜʩʫʰʫʚʘʥʥʷ ʡʦʛʦ ʚ ʧʨʦʮʝʩʽ ʨʫʭʫ. 

ʆʜʥʦʯʘʩʥʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʝ ʦʧʨʦʤʽʥʝʥʥʷ (ʬʦʪʦ ʩʪʠʤʫʣʷʮʽʷ) 

ʥʘʩʽʥʥʷ. 

ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʫʪʚʦʨʶʻʪʴʩʷ ʙʽʣʴʰ ʪʚʝʨʜʘ ʧʣʽʚʢʘ ʨʦʙʦʯʦʾ ʨʽʜʠʥʠ ʥʘ 

ʧʦʚʝʨʭʥʽ, ʚʦʥʘ ʙʽʣʴʰ ʩʪʽʡʢʘ ʜʦ ʩʪʠʨʘʥʥʷ, ʫʪʨʠʤʫʻ ʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ 

ʧʝʩʪʠʮʠʜʽʚ ʥʘ ʢʦʞʥʽʡ ʥʘʩʽʥʠʥʽ ʽ ʪʘʢʠʤ ʯʠʥʦʤ ʧʽʜʚʠʱʫʻʪʴʩʷ ʟʘʛʘʣʴʥʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʙʨʦʙʢʠ ʽ ʧʽʜʚʠʱʫʻʪʴʩʷ ʟʘʛʘʣʴʥʘ ʚʨʦʞʘʡʥʽʩʪʴ ʢʫʣʴʪʫʨʠ. ʊʘʢʦʞ  

ʟʥʘʯʥʘ  ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʦ ʟʙʽʣʴʰʝʥʥʶ ʩʭʦʞʦʩʪʽ ʙʫʣʘ ʜʦʩʷʛʥʫʪʘ ʚ ʜʦʩʣʽʜʘʭ ʧʦ 



"ȽɟɣɌɝəɱ ɛɜɚɍɗɑɘɔ ɓɑɘɗɑɜɚɍɝɨɖɚɲ ɘɑɡɌəɱɖɔ" (16ð18 ɒɚɎɞəɫ 2022 ɜɚɖɟ) 
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ʚʠʢʦʨʠʩʪʘʥʥʶ ʬʦʪʦ ʩʪʠʤʫʣʷʮʽʾ ʥʘʩʽʥʥʷ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʋʢʨʘʾʥʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ï ʙʫʨʷʢʘ, ʷʯʤʝʥʶ, ʩʦʾ, ʦʟʠʤʦʾ 

ʧʰʝʥʠʮʽ, ʢʫʢʫʨʫʜʟʠ [1]. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 
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2. ʉʝʨʛʽʡ ʂʥʝʯʫʥʘʩ ɸʚʽʮʝʥʘ ï ʚʜʘʣʠʡ ʩʪʘʨʪ ʥʘ ʰʣʷʭʫ ʜʦ ʷʢʽʩʥʦʛʦ ʪʘ 

ʚʠʩʦʢʦʛʦ ʚʨʦʞʘʶ. ʂʥʝʯʫʥʘʩ ʉʝʨʛʽʡ. ɸʛʨʦʥʦʤ. 2016. ˉ 3. ʉ. 82-84. 

3. ʊʨʠʤʙʘʯ ʉ. ʇ., ɺʝʯʝʨʘ ʆ. ʄ. ʉʫʯʘʩʥʠʡ ʩʪʘʥ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ 
ʨʦʟʚʠʪʢʫ ʤʘʰʠʥ ʜʣʷ ʧʨʦʪʨʫʶʚʘʥʥʷ ʥʘʩʽʥʥʷ ʩ.-ʛ. ʢʫʣʴʪʫʨ. ʂʦʥʩʪʨʫʶʚʘʥʥʷ, 

ʚʠʨʦʙʥʠʮʪʚʦ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʤʘʰʠʥ. 2011. ɺʠʧ. 41. 
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ʋɼʂ 631.331 

 

ʈʆɿʄɯʑɽʅʅʗ ʈʆɹʆʏʀʍ ʆʈɻɸʅɯɺ ʊɸ ʐɺʀɼʂɯʉʊʔ ʈʋʍʋ 

ɸɻʈɽɻɸʊʋ ɼʃʗ ʉʄʋɻʆɺʆɻʆ ʆɹʈʆɹɯʊʂʋ ˆʈʋʅʊʋ: ʗʂɯʉʅɯ ʊɸ 

ɽʅɽʈɻɽʊʀʏʅɯ ʇʆʂɸɿʅʀʂʀ ʈʆɹʆʊʀ 

 

ɼʚʦʨʥʠʢ ɸ. ɺ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ 

 

ɼʦʩʣʽʜʞʝʥʥʶ ʢʦʥʩʪʨʫʢʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚʟʘʻʤʥʦʛʦ 

ʨʦʟʤʽʱʝʥʥʷ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʘʛʨʝʛʘʪʽʚ ʜʣʷ ʩʤʫʛʦʚʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʽ ʾʭ 

ʚʧʣʠʚʫ ʥʘ ʷʢʽʩʥʦ-ʝʥʝʨʛʝʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʚ ʫʤʦʚʘʭ ʋʢʨʘʾʥʠ ʥʝ ʧʨʠʜʽʣʝʥʦ 

ʜʦʩʪʘʪʥʴʦʾ ʫʚʘʛʠ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʴ. ʇʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʛʨʝʛʘʪʽʚ 

ʜʣʷ ʩʤʫʛʦʚʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʰʣʷʭʦʤ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʢʦʥʩʪʨʫʢʮʽʡʥʦ-

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚʟʘʻʤʥʦʛʦ ʨʦʟʤʽʱʝʥʥʷ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʥʘ ʩʝʢʮʽʾ. 

ɿʘ ʧʣʘʥʦʤ ʪʨʴʦʭʬʘʢʪʦʨʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʛʣʠʙʠʥʠ ʦʙʨʦʙʽʪʢʫ ʛʣʠʙʦʢʦʨʦʟʧʫʰʫʚʘʯʝʤ ʅ, ʩʤ, ʚʽʜʩʪʘʥʽ ʤʽʞ 

ʚʽʜʨʽʟʥʠʤʠ ʜʠʩʢʘʤʠ B, ʩʤ, ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ V, ʢʤ/ʛʦʜ, ʽʟ ʥʝʟʤʽʥʥʠʤʠ 

ʟʥʘʯʝʥʥʷʤʠ ʚʽʜʩʪʘʥʽ ʚʽʜ ʛʣʠʙʦʢʦʨʦʟʧʫʰʫʚʘʯʘ ʜʦ ʦʩʽ ʧʝʨʝʜʥʴʦʛʦ 

ʜʠʩʢʘ L = 50 ʩʤ, ʚʽʜʩʪʘʥʽ ʚʽʜ ʛʣʠʙʦʢʦʨʦʟʧʫʰʫʚʘʯʘ ʜʦ ʦʩʽ ʚʽʜʨʽʟʥʠʭ 

ʜʠʩʢʽʚ ʉ = 50 ʩʤ, ʟʘʛʣʠʙʣʝʥʥʷ ʚʽʜʨʽʟʥʠʭ ʜʠʩʢʽʚ h = 16 ʩʤ. ʈʝʟʫʣʴʪʘʪʠ 

ʜʦʩʣʽʜʞʝʥʴ ʩʝʨʝʜʥʴʦʾ ʧʦʧʝʨʝʯʥʦʾ ʥʝʨʽʚʥʦʩʪʽ ɺʬ, %, ʩʝʨʝʜʥʴʦʾ ʛʨʫʜʢʫʚʘʪʦʩʪʽ 

Nʬ, %, ʩʝʨʝʜʥʴʦʾ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ Gʬ, ʣ/ʛʘ ʪʘ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ 

ʫʟʘʛʘʣʴʥʝʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ɔ, ʣ/ʛʘ. ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 1. 



ȳɍɱɜəɔɖ ɞɑɓ ɐɚɛɚɎɱɐɑɕ XɁȣȣȣ ȸɱɒəɌɜɚɐəɚɲ əɌɟɖɚɎɚɲ ɖɚəɠɑɜɑəɢɱɲ 
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ʊʘʙʣʠʮʷ 1. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʚʧʣʠʚʫ ʛʣʠʙʠʥʠ ʦʙʨʦʙʽʪʢʫ ʅ, 

ʚʽʜʩʪʘʥʽ ʤʽʞ ʚʽʜʨʽʟʥʠʤʠ ʜʠʩʢʘʤʠ ɺ ʪʘ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʘʛʨʝʛʘʪʫ V ʥʘ ʷʢʽʩʥʦ-

ʝʥʝʨʛʝʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʦʙʨʦʙʣʝʥʦʾ ʩʤʫʛʠ 

ˉ
 
ʜ
ʦ
ʩ
ʣ
ʽ
ʜ
ʫ

 

ɻʣʠʙʠʥʘ 

ʛʣʠʙʦʢʦʨʦʟʧʫ

ʰʫʚʘʯʝʤ, ʅ 

ɺʽʜʩʪʘʥʴ ʤʽʞ 

ʚʽʜʨʽʟʥʠʤʠ 

ʜʠʩʢʘʤʠ, ɺ 

ʐʚʠʜʢʽʩʪʴ 

ʨʫʭʫ, V 
ɺʬ, 

% 
Nʬ, % 

Gʬ, 

ʣ/ʛʘ 
ɔ, ʣ/ʛʘ 

ʢʦʜ ʩʤ ʢʦʜ ʩʤ ʢʦʜ ʢʤ/ʛʦʜ 

1 +1 27 +1 30 0 7,5 31,5 24,5 13,3 22,8 

2 ï1 13 ï1 10 0 7,5 10,1 16,1 10,3 10,2 

3 +1 27 ï1 10 0 7,5 65,5 19,3 14,3 36,1 

4 ï1 13 +1 30 0 7,5 1,2 7,8 9,3 5,5 

5 +1 27 0 20 +1 11 41,1 7,8 15,0 24,8 

6 ï1 13 0 20 ï1 4 9,7 11,5 11,4 10,1 

7 +1 27 0 20 ï1 4 39,1 5,2 16,4 25,5 

8 ï1 13 0 20 +1 11 13,5 5,7 8,1 7,1 

9 0 20 +1 30 +1 11 5,1 4,7 10,7 6,8 

10 0 20 ï1 10 ï1 4 17,9 5,2 16,4 16,2 

11 0 20 +1 30 ï1 4 10,1 10,3 13,9 12,1 

12 0 20 ï1 10 +1 11 27,9 22,0 10,0 15,7 

13 0 20 0 20 0 7,5 19,0 2,6 10,7 10,8 

14 0 20 0 20 0 7,5 16,3 3,6 10,9 9,9 

15 0 20 0 20 0 7,5 19,0 4,2 10,6 10,5 

 

ʇʨʦʚʝʜʝʥʦ ʚʽʟʫʘʣʴʥʫ ʦʮʽʥʢʫ ʷʢʦʩʪʽ ʦʙʨʦʙʽʪʢʫ ʩʤʫʛʠ ʪʘ ʫʤʦʚʥʦ 

ʨʦʟʜʽʣʝʥʦ ʥʘ ʪʨʠ ʛʨʫʧʠ: ʷʢʽʩʥʦ ʦʙʨʦʙʣʝʥʽ (ʜʦʩʣʽʜ ˉ 1, 8, 9,11), ʚʽʜʥʦʩʥʦ 

ʷʢʽʩʥʦ (ˉ 4, 6, 7, 13, 14, 15) ʪʘ ʥʝʷʢʽʩʥʦ (ˉ 2, 3, 5, 10, 12). ʌʦʪʦ ʟʨʘʟʢʽʚ 

ʚʽʜʧʦʚʽʜʥʦʾ ʛʨʫʧʠ ʚʽʟʫʘʣʴʥʦʾ ʦʮʽʥʢʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 1. 

 

     
ʈʠʩ. 1. ʌʦʪʦ ʟʨʘʟʢʽʚ ʚʽʟʫʘʣʴʥʦʾ ʦʮʽʥʢʠ ʜʦʩʣʽʜʞʝʥʴ ʚʧʣʠʚʫ ʛʣʠʙʠʥʠ 

ʦʙʨʦʙʽʪʢʫ ʛʣʠʙʦʢʦʨʦʟʧʫʰʫʚʘʯʝʤ ʅ, ʚʽʜʩʪʘʥʽ ʤʽʞ ʚʽʜʨʽʟʥʠʤʠ ʜʠʩʢʘʤʠ ɺ ʪʘ 

ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʘʛʨʝʛʘʪʫ V. 

 

ʇʽʩʣʷ ʦʙʨʦʙʢʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʦʪʨʠʤʘʥʦ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ, 

ʷʢʽ ʦʧʠʩʫʶʪʴ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ: 



"ȽɟɣɌɝəɱ ɛɜɚɍɗɑɘɔ ɓɑɘɗɑɜɚɍɝɨɖɚɲ ɘɑɡɌəɱɖɔ" (16ð18 ɒɚɎɞəɫ 2022 ɜɚɖɟ) 
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ɺʬ = 13,47 ï 3,653H+ 1,6816B + 2,1429V + 0,2ʅ2 ï 0,0899ʅɺ ï 0,1071ɺV, 

ʧʨʠ Ff = 0,48; Gk = 0,015; 

Nʬ = 77,9869 ï 5,5954H ï 3,2499B + 3,1965V + 0,1067ʅ2 + 0,0822ɺ2 ï 

ï 0,0939V2 + 0,0484ʅɺ + 0,085HV + 0,16ɺV; ʧʨʠ Ff = 2,45; Gk = 0,105; (1) 

Gʬ = 27,1261 ï 0,1665H ï 0,4099B ï 3,1079V + 0,0095ʅ2 + 0,0046ɺ2 ï 

ï 0,1166V2 + 0,019HV + 0,0235ɺV; ʧʨʠ Ff = 1,59; Gk = 0,073; 

ɔ = 39,552 ï3,2614H ï 0,3203B ï 0,4836V+ 0,1265ʅ2 + 0,0202ɺ2 + 

+ 0,0241V2 + 0,0308ʅɺ + 0,0237HV + 0,0345ɺV, ʧʨʠ Ff = 0,89; Gk = 0,066; 

ʜʝ ɺʌ ï ʬʘʢʪʠʯʥʘ ʧʦʧʝʨʝʯʥʘ ʥʝʨʽʚʥʽʩʪʴ, %; Nʌ ï ʬʘʢʪʠʯʥʘ ʛʨʫʜʢʫʚʘʪʽʩʪʴ, %;  

Gʌ ï ʬʘʢʪʠʯʥʘ ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ, ʣ/ʛʘ; ɔ ï ʫʟʘʛʘʣʴʥʝʥʠʡ ʧʦʢʘʟʥʠʢ, ʣ/ʛʘ; ʅ ï 

ʛʣʠʙʠʥʘ ʦʙʨʦʙʽʪʢʫ ʛʣʠʙʦʢʦʨʦʟʧʫʰʫʚʘʯʝʤ, ʩʤ; ɺ ï ʚʽʜʩʪʘʥʴ ʤʽʞ ʚʽʜʨʽʟʥʠʤʠ 

ʜʠʩʢʘʤʠ, ʩʤ; V ï ʚhʠʜʢʽʩʪʴ ʨʫʭʫ ʘʛʨʝʛʘʪʫ, ʢʤ/ʛʦʜ. 

ɺʠʩʥʦʚʦʢ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʚʩʪʘʥʦʚʣʝʥʽ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ 

ʧʘʨʘʤʝʪʨʘʤʠ ʚʟʘʻʤʥʦʛʦ ʨʦʟʤʽʱʝʥʥʷ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʩʝʢʮʽʾ ʘʛʨʝʛʘʪʫ ʜʣʷ 

ʩʤʫʛʦʚʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʪʘ ʧʦʢʘʟʥʠʢʘʤʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ. 
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ʋɼʂ 631.354 

 

ɼʆʉʃɯɼɾɽʅʅʗ ʐɺʀɼʂɯʉʅʆɻʆ ʉɽɻʄɽʅʊʅʆ-ʇɸʃʔʎɽɺʆɻʆ 

ʈɯɿɸʃʔʅʆɻʆ ɸʇɸʈɸʊʋ ɿɽʈʅʆɺʆɰ ɾɸʊʂʀ 

 

ɿʘʻʮʴ ʄ. ʃ., ʎʝʣʫʡʢʦ ɸ. ɸ. 

ʇʦʣʽʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʆʩʥʦʚʥʠʤʠ ʟʘʩʦʙʘʤʠ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ 

ʟʙʠʨʘʥʥʷ ʟʝʨʥʦʚʠʭ ʽ ʪʝʭʥʽʯʥʠʭ ʢʫʣʴʪʫʨ, ʻ ʩʘʤʦʭʽʜʥʽ ʟʝʨʥʦʟʙʠʨʘʣʴʥʽ 

ʢʦʤʙʘʡʥʠ. ʇʦʤʽʞ ʦʩʥʦʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʪʝʭʥʽʯʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʙʠʨʘʣʴʥʠʭ 

ʤʘʰʠʥ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʾʭ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʻ ʰʠʨʠʥʘ ʟʘʭʚʘʪʫ ʞʘʪʢʠ ʢʦʤʙʘʡʥʘ 

ʪʘ ʡʦʛʦ ʨʦʙʦʯʘ ʰʚʠʜʢʽʩʪʴ, ʷʢʘ ʥʘ ʩʫʯʘʩʥʠʭ ʟʙʠʨʘʣʴʥʠʭ ʘʛʨʝʛʘʪʘʭ ʚʘʨʽʶʻʪʴʩʷ 

ʚ ʤʝʞʘʭ 4,5 ʜʦ 13,7 ʤ ʪʘ ʜʽʘʧʘʟʦʥ ʰʚʠʜʢʦʩʪʝʡ 1,2é3,0 ʤ/ʩ [1]. ʇʨʠ 

ʟʙʽʣʴʰʝʥʥʽ ʰʠʨʠʥʠ ʟʘʭʚʘʪʫ ʞʘʪʢʠ ʚʽʜʙʫʜʝʪʴʩʷ ʟʨʦʩʪʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, 

ʟʥʠʞʝʥʥʷ ʟʘʛʘʣʴʥʠʭ ʚʪʨʘʪ ʟʝʨʥʘ ʽ ʧʽʜʚʠʱʝʥʥʷ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʨʦʙʦʪʠ ʟʙʠʨʘʣʴʥʠʭ ʘʛʨʝʛʘʪʽʚ. ʇʦʨʷʜ  ʟ ʮʠʤ, ʟʨʦʩʪʘʻ ʚʘʨʪʽʩʪʴ 

ʞʥʠʚʘʨʢʠ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʦʩʪʫ ʮʽʥʠ ʤʘʰʠʥʠ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʙʽʣʴʰ 

ʧʦʪʫʞʥʦʛʦ ʜʚʠʛʫʥʘ, ʪʘ ʚ ʮʽʣʦʤʫ, ʟʨʦʩʪʘʻ ʚʘʛʘ ʤʘʰʠʥʠ [2], ʽ ʷʢ ʥʘʩʣʽʜʦʢ 

ʧʽʜʚʠʱʝʥʥʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʝʢʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ˇʨʫʥʪʫ. 

ʇʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʞʘʪʦʢ ʚ ʘʛʨʝʛʘʪʽ ʽʟ 

ʟʝʨʥʦʟʙʠʨʘʣʴʥʠʤʠ ʢʦʤʙʘʡʥʘʤʠ ʤʦʞʣʠʚʝ ʰʣʷʭʦʤ ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʘ ʞʘʪʢʠ 

ʫʜʦʩʢʦʥʘʣʝʥʠʭ ʨʽʟʘʣʴʥʠʭ ʘʧʘʨʘʪʽʚ ʰʚʠʜʢʦʛʦ ʨʽʟʘʥʥʷ, ʱʦ ʜʘʩʪʴ ʟʤʦʛʫ 

ʟʙʽʣʴʰʠʪʠ ʨʦʙʦʯʫ ʰʚʠʜʢʽʩʪʴ ʤʘʰʠʥʠ ʙʝʟ ʟʙʽʣʴʰʝʥʥʷ ʰʠʨʠʥʠ ʟʘʭʚʘʪʫ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ɺʽʜʦʤʽ ʧʨʘʮʽ ʚʯʝʥʠʭ ʧʦ 

ʨʦʟʨʦʙʮʽ ʢʦʥʩʪʨʫʢʮʽʡʥʦ-ʪʝʭʥʽʯʥʠʭ ʩʭʝʤ ʪʘ ʦʩʥʦʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʟʝʨʥʦʟʙʠʨʘʣʴʥʠʭ ʢʦʤʙʘʡʥʽʚ [2-6], ʚ ʷʢʠʭ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʩʠʥʪʝʟ ʤʽʞ 

ʦʩʥʦʚʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʟʝʨʥʦʟʙʠʨʘʣʴʥʦʾ ʤʘʰʠʥʠ, ʪʘʢʠʤʠ ʷʢ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʧʨʦʧʫʩʢʥʘ ʟʜʘʪʥʽʩʪʴ ʤʦʣʦʪʘʨʢʠ, ʧʦʪʫʞʥʽʩʪʴ ʜʚʠʛʫʥʘ, 

ʰʠʨʠʥʘ ʟʘʭʚʘʪʫ, ʪʠʧ ʤʦʣʦʪʠʣʴʥʦʛʦ ʘʧʘʨʘʪʫ ʪʘ ʩʠʩʪʝʤʠ ʩʝʧʘʨʘʮʽʾ, ʪʘ ʚʧʣʠʚ ʾʭ 

ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʟʙʠʨʘʣʴʥʦʛʦ ʘʛʨʝʛʘʪʫ. 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʚʜʘʥʥʷ. ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʘʥʘʣʽʟ ʪʠʧʫ ʩʝʛʤʝʥʪʥʦ-

ʧʘʣʴʮʝʚʦʛʦ ʨʽʟʘʣʴʥʦʛʦ ʘʧʘʨʘʪʫ, ʷʢʠʡ ʜʘʩʪʴ ʟʤʦʛʫ ʝʢʩʧʣʫʘʪʫʚʘʪʠ ʢʦʤʙʘʡʥ ʟ 

ʙʽʣʴʰʠʤ ʜʽʘʧʘʟʦʥʦʤ ʨʦʙʦʯʠʭ ʰʚʠʜʢʦʩʪʝʡ, ʱʦ ʟʘʙʝʟʧʝʯʠʪʴ ʧʽʜʚʠʱʝʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʤʘʰʠʥʠ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʅʘʤʠ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʤʦʜʝʨʥʽʟʦʚʘʥʠʡ 

ʨʽʟʘʣʴʥʠʡ ʘʧʧʘʨʘʪ ʩʝʛʤʝʥʪʥʦ-ʧʘʣʴʮʝʚʦʛʦ ʪʠʧʫ ʪʘ ʡʦʛʦ ʧʨʠʚʦʜ, ʱʦ ʜʦʟʚʦʣʠʪʴ 

ʧʽʜʚʠʱʠʪʠ ʰʚʠʜʢʽʩʪʴ ʨʽʟʘʥʥʷ ʩʪʝʙʝʣ ʪʘ ʟʨʦʩʪʘʥʥʷ ʨʦʙʦʯʦʾ ʰʚʠʜʢʦʩʪʽ 

ʤʘʰʠʥʠ, ʱʦ ʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ ʧʽʜʚʠʱʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʟʙʠʨʘʣʴʥʦʛʦ 

ʘʛʨʝʛʘʪʫ (ʨʠʩ. 1). 
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ʈʠʩ. 1. ʄʦʜʝʣʴ ʨʽʟʘʣʴʥʦʛʦ ʘʧʧʘʨʘʪʫ ʩʝʛʤʝʥʪʥʦ-ʧʘʣʴʮʝʚʦʛʦ ʪʠʧʫ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʦʪʠʨʽʟʘʣʴʥʠʭ ʧʘʣʴʮʽʚ ʐʫʤʘʭʝʨʘ. 

 

ʈʦʟʨʘʭʫʥʦʢ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʢʨʠʚʦʰʠʧʘ ʚʠʢʦʥʫʶʪʴ ʟʘ 

ʬʦʨʤʫʣʦʶ[1]: 

             
f

vSK
n

H

ÖÖ
=

2
,                                                        (1) 

ʜʝ ʂ - ʢʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻ ʪʠʧ ʨʽʟʘʣʴʥʦʛʦ ʘʧʘʨʘʪʘ /ʊʈɸ/, 

ʂ=1 (ʥʦʨʤʘʣʴʥʠʡ ʊʈɸ ʦʜʥʦʧʨʦʭʽʜʥʠʡ). 

ʂ=0,32 (ʥʦʨʤʘʣʴʥʠʡ ʊʈɸ ʜʚʦʧʨʦʛʽʥʥʠʡ). 

ʂ=0,68 (ʥʠʟʴʢʦʛʦ ʟʨʽʟʫ ʊʈɸ). 

S - ʧʝʨʝʤʽʱʝʥʥʷ ʥʦʞʘ ʚ ʚʽʜʥʦʩʥʦʤʫ ʨʫʩʽ ʧʨʠ ʧʦʚʦʨʦʪʽ ʢʨʠʚʦʰʠʧʘ ʥʘ 

p  

fʥ - ʧʣʦʱʘ ʧʦʣʷ, ʨʦʩʣʠʥʠ ʟ ʷʢʦʛʦ ʟʨʽʟʘʶʪʴʩʷ ʩʝʛʤʝʥʪʦʤ ʙʽʣʷ ʦʜʥʽʻʾ 

ʧʨʦʪʠʨʽʟʘʣʴʥʦʾ ʧʣʘʩʪʠʥʠ ʟʘ p ʨʘʜ ʧʦʚʦʨʦʪʫ ʢʨʠʚʦʰʠʧʘ (ʧʣʦʱʘ 

ʥʘʚʘʥʪʘʞʝʥʥʷ); 

ɿʥʘʭʦʜʞʝʥʥʷ ʰʚʠʜʢʦʩʪʝʡ ʧʦʯʘʪʢʦʚʦʾ Uʧ  ̔ ʢʽʥʮʝʚʦʾ Uʢ ʨʽʟʘʥʥʷ ʩʪʝʙʝʣ 

ʚʠʢʦʥʫʶʪʴ ʥʘʙʣʠʞʝʥʦ, ʧʨʠʡʤʘʶʯʠ, ʱʦ ʤʝʭʘʥʽʟʤ ʧʨʠʚʦʜʫ ʥʦʞʘ - 

ʮʝʥʪʨʘʣʴʥʠʡ /ʘʢʩʽʘʣʴʥʠʡ/ ʟ ʧʦʩʪʽʡʥʦʶ ʯʘʩʪʦʪʦʶ ʦʙʝʨʪʘʥʥʷ ʢʨʠʚʦʰʠʧʘ, ʘ 

ʚʽʜʥʦʰʝʥʥʷ ʨʘʜʽʫʩʘ ʢʨʠʚʦʰʠʧʘ r ʜʦ ʜʦʚʞʠʥʠ ʰʘʪʫʥʘ - l ʤʘʣʘ ʚʝʣʠʯʠʥʘ. 

ʇʨʠ ʪʘʢʠʭ ʫʤʦʚʘʭ ʰʚʠʜʢʽʩʪʴ ʪʦʯʦʢ ʥʦʞʘ U ʧʨʠ ʚʽʜʥʦʩʥʦʤʫ ʨʫʩʽ 

                                             ynU ÖÖ=p2 ,                                             (2) 

ʜʝ y - ʟʥʘʯʝʥʥʷ ʧʨʦʝʢʮʽʾ ʨʘʜʽʫʩʘ ʢʨʠʚʦʰʠʧʘ ʥʘ ʚʝʨʪʠʢʘʣʴʥʫ ʚʽʩʴ (ʨʠʩ. 2). 

 

 
ʈʠʩ. 2. ʉʭʝʤʘ ʜʦ ʟʥʘʭʦʜʞʝʥʥʷ U=f(y). 
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ɼʣʷ ʟʥʘʭʦʜʞʝʥʥʷ Uʧ ̔  Uʢ ʥʘʥʝʩʝʤʦ ʥʘ ʢʦʥʪʫʨʠ ʩʝʛʤʝʥʪʘ (ʨʠʩ.3.), 

ʨʦʟʤʽʱʝʥʦʛʦ ʚ ʙʫʜʴ ʷʢʦʤʫ ʢʨʘʡʥʴʦʤʫ ʧʦʣʦʞʝʥʥʽ ʽ ʧʨʦʪʠʨʽʟʘʣʴʥʫ ʧʣʘʩʪʠʥʫ 

(ʜʣʷ ʘʧʘʨʘʪʽʚ t=2t0=S ʽ 2t=2t0=S). 
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ʈʠʩ. 3. ɼʽʘʛʨʘʤʘ ʰʚʠʜʢʦʩʪʝʡ ʨʽʟʘʥʥʷ. 

 

ɼʘʣʽ ʙʫʜʫʻʤʦ ʜʽʘʛʨʘʤʫ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʷʢʦʾ-ʥʝʙʫʜʴ ʪʦʯʢʠ ʥʦʞʘ. ʊʘʢ ʷʢ 

ʛʨʘʬʽʢ ʬʫʥʢʮʽʾ y(x)  ̒  ʢʦʣʦ ʟ ʨʘʜʽʫʩʦʤ r, ʪʦ ʚʽʜʢʣʘʚʰʠ ʚʽʜ ʪʦʯʢʠ ɸ (ʧʦʯʘʪʢʦʚʘ 

ʪʦʯʢʘ ʨʦʙʦʯʦʾ ʯʘʩʪʠʥʠ ʣʝʟʘ , ʜʣʷ ʥʠʟʴʢʦʛʦ ʊʈɸ ʪʦʯʢʫ ɸ ʚʠʙʠʨʘʻʤʦ ʪʘʢ, ʱʦʙ 

ʰʚʠʜʢʽʩʪʴ ʧʦʯʘʪʢʫ ʨʽʟʘʥʥʷ ʚ ʢʨʘʡʥʴʦʛʦ ʧʘʣʴʮʷ ʚʽʜʧʦʚʽʜʘʣʘ ʚʝʣʠʯʠʥʽ 0,5 ʤ/ʩ) 

ʚʽʜʨʽʟʦʢ ɸʆ = r ʽ ʧʨʦʚʽʚʰʠ ʧʽʚʢʨʫʛ ʨʘʜʽʫʩʦʤ r, ʦʪʨʠʤʘʻʤʦ ʚ ʤʘʩʰʪʘʙʽ 

ʜʽʘʛʨʘʤʫ ʟʤʽʥʠ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʪʦʯʢʠ ɸ ʥʦʞʘ. 

ʇʨʠʧʫʩʪʠʤʦ, ʱʦ ʩʝʛʤʝʥʪ ʟʨʽʟʘʻ ʚʩʽ ʩʪʝʙʣʘ ʨʦʩʣʠʥ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʙʽʣʷ 

ʧʨʦʪʠʨʽʟʘʣʴʥʦʾ ʧʣʘʩʪʠʥʠ, ʧʦʯʘʪʦʢ ʨʽʟʘʥʥʷ ʩʪʝʙʝʣʘ ʙʫʜʝ ʚʽʜʧʦʚʽʜʘʪʠ ʪʘʢʦʤʫ 

ʧʦʣʦʞʝʥʥʶ ɸɺ ʣʝʟʘ, ʢʦʣʠ ʪʦʯʢʘ ɸ ʧʽʜʭʦʜʠʪʴ ʜʦ ʣʝʟʘ ʧʨʦʪʠʨʽʞʫʯʦʾ ʧʣʘʩʪʠʥʠ 

ʨʠʩ. 3). 

ʐʚʠʜʢʽʩʪʴ Uʧ ʚ ʮʝʡ ʤʦʤʝʥʪ ʻ ʰʚʠʜʢʽʩʪʶ ʧʦʯʘʪʢʫ ʨʽʟʘʥʥʷ. ɺʝʣʠʯʠʥʘ 

Uʧ ʜʦʨʽʚʥʶʻ : 

                                      ʧʂɸUʇ ÖÖ= p211 ,                                   (3) 

ʂʽʥʝʮʴ ʨʽʟʘʥʥʷ ʚʽʜʧʦʚʽʜʘʻ ʧʦʣʦʞʝʥʥʶ ɸ2ɺ2 ʣʝʟʘ ʩʝʛʤʝʥʪʘ, ʢʦʣʠ ʡʦʛʦ 

ʪʦʯʢʘ ɺ ʜʦʪʦʨʢʫʻʪʴʩʷ ʜʦ ʣʝʟʘ ʧʨʦʪʠʨʽʟʘʣʴʥʦʾ ʧʣʘʩʪʠʥʠ. ɺʝʣʠʯʠʥʘ 

ʰʚʠʜʢʦʩʪʽ: 

                                      ʧʂɸUʂ ÖÖ= p222 ,                                     (4) 

ʅʘ ʨʠʩ. 3 ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʽʘʛʨʘʤʘ ʰʚʠʜʢʦʩʪʝʡ ʨʽʟʘʥʥʷ ʜʣʷ ʘʧʘʨʘʪʽʚ 

ʥʦʨʤʘʣʴʥʦʛʦ ʪʠʧʫ ʦʜʥʦʧʨʦʭʽʜʥʠʭ. ɺ ʥʠʟʴʢʦʤʫ ʪʠʧʽ ʨʽʟʘʣʴʥʦʛʦ ʘʧʘʨʘʪʘ ʽ 

ʜʚʦʧʨʦʭʽʜʥʦʤʫ ʩʝʛʤʝʥʪ ʟʘ ʦʜʠʥ ʭʽʜ ʟʨʽʟʘʻ ʨʦʩʣʠʥʠ ʚ ʜʚʦʭ ʧʨʦʪʠʨʽʟʘʣʴʥʠʭ 

ʧʣʘʩʪʠʥ. ɼʣʷ ʪʘʢʠʭ ʘʧʘʨʘʪʽʚ ʩʣʽʜ ʟʥʘʡʪʠ ʜʚʽ ʰʚʠʜʢʦʩʪʽ ʧʦʯʘʪʢʫ ʽ ʢʽʥʮʷ 

ʨʽʟʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʩʝʨʝʜʥʴʦʛʦ ʽ ʢʨʘʡʥʴʦʛʦ ʧʘʣʴʮʽʚ. 

ɿ ʨʠʩ. 3. ʚʠʜʥʦ, ʱʦ ʨʽʟʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟ ʥʝʧʦʩʪʽʡʥʦʶ ʰʚʠʜʢʽʩʪʶ, 

ʪʦʙʪʦ ʰʚʠʜʢʦʩʪʽ ʥʘ ʧʦʯʘʪʢʫ ʽ ʚ ʢʽʥʮʽ ʨʽʟʘʥʥʷ ʥʝ ʨʽʚʥʽ. 

ʐʚʠʜʢʽʩʪʴ ʧʦʯʘʪʢʫ ʨʽʟʘʥʥʷ ʙʽʣʷ ʩʝʨʝʜʥʴʦʛʦ ʧʘʣʴʮʷ ʚ ʘʧʘʨʘʪʽ ʥʠʟʴʢʦʛʦ 

ʨʽʟʘʥʥʷ ʥʠʟʴʢʘ (º0,5 ʤ/ʩ). ʄʘʣʽ ʰʚʠʜʢʦʩʪʽ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠʯʠʥʦʶ 

ʥʝʷʢʽʩʥʦʛʦ ʟʨʽʟʫ ʽ ʟʘʙʠʚʘʪʠ ʨʽʟʘʣʴʥʠʡ ʘʧʘʨʘʪ. 
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ɺʠʩʥʦʚʢʠ. ʇʨʠ ʥʠʟʴʢʠʭ ʰʚʠʜʢʦʩʪʷʭ ʨʽʟʘʥʥʷ ʩʪʝʙʣʘ ʚʽʜʭʠʣʷʶʪʴʩʷ 

ʨʽʟʘʣʴʥʠʤ ʘʧʘʨʘʪʦʤ ʥʘ ʚʝʣʠʢʫ ʚʝʣʠʯʠʥʫ ʽ ʟʨʽʟʘʶʪʴʩʷ ʟ ʙʽʣʴʰʦʶ ʩʪʝʨʥʝʶ. 

ɼʦʩʣʽʜʥʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʣʷ ʚʠʩʦʢʦʷʢʽʩʥʦʛʦ ʟʨʽʟʫ ʨʦʩʣʠʥ ʥʝʦʙʭʽʜʥʘ 

ʰʚʠʜʢʽʩʪʴ ʨʽʟʘʥʥʷ ʜʣʷ ʪʨʘʚ ʥʝ ʤʝʥʰʝ - 3,15 ʤ/ʩ, ʜʣʷ ʟʝʨʥʦʚʠʭ -2,5 ʤ/ʩ. 

ʐʚʠʜʢʽʩʪʴ ʨʽʟʘʥʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʦʛʦ, ʷʢ ʚʩʪʘʥʦʚʣʝʥʽ ʩʝʛʤʝʥʪʠ ʚ 

ʢʨʘʡʥʽʭ ʧʦʣʦʞʝʥʥʷʭ ʚʽʜʥʦʩʥʦ ʧʨʦʪʠʨʽʟʘʣʴʥʠʭ ʧʣʘʩʪʠʥ. ʗʢʱʦ ʦʩʴʦʚʽ ʣʽʥʽʾ 

ʩʝʛʤʝʥʪʽʚ ʽ ʧʘʣʴʮʽʚ ʚ ʢʨʘʡʥʽʭ ʧʦʣʦʞʝʥʥʷʭ ʩʧʽʚʧʘʜʘʶʪʴ (ʘʢʩʽʘʣʴʥʠʡ ʤʝʭʘʥʽʟʤ 

ʧʨʠʚʦʜʘ ʥʦʞʘ) ʘʙʦ ʟʤʽʱʝʥʠʡ (ʜʝʟʘʢʩʽʘʣʴʥʠʡ) ʥʘ ʦʜʥʘʢʦʚʫ ʚʝʣʠʯʠʥʫ, ʪʦ 

ʪʘʢʠʡ ʥʽʞ ʨʘʭʫʶʪʴ ʮʝʥʪʨʦʚʘʥʠʤ. ʂʦʣʠ ʟʤʽʱʝʥʽ ʦʩʴʦʚʽ ʣʽʥʽʾ ʩʝʛʤʝʥʪʘ ʽ ʧʘʣʴʮʷ 

ʚ ʦʜʥʦʤʫ ʢʨʘʡʥʴʦʤʫ ʧʦʣʦʞʝʥʥʽ ʙʽʣʴʰʝ ʥʽʞ ʚ ʜʨʫʛʦʤʫ, ʪʦ ʪʘʢʠʡ ʥʽʞ 

ʮʝʥʪʨʦʚʘʥʠʡ (ʟʤʽʱʝʥʠʡ). ʇʨʠ ʟʤʽʱʝʥʦʤʫ ʥʦʞʽ ʰʚʠʜʢʽʩʪʴ ʧʦʯʘʪʢʫ ʨʽʟʘʥʥʷ 

ʟʤʝʥʰʫʻʪʴʩʷ, ʦʩʦʙʣʠʚʦ ʚʧʣʠʚʘʻ ʟʤʽʱʝʥʥʷ ʚ ʘʧʘʨʘʪʘʭ ʥʠʟʴʢʦʛʦ ʟʨʽʟʫ ʟ 

ʥʝʢʨʘʪʥʠʤ ʭʦʜʦʤ ʥʦʞʘ. 

ʎʝʥʪʨʫʚʘʥʥʷ ʥʦʞʘ ʧʨʦʚʦʜʠʪʴ ʟʤʽʥʦʶ ʜʦʚʞʠʥʠ ʰʘʪʫʥʘ ʘʙʦ ʟʤʽʱʝʥʥʷʤ 

ʚʽʜʥʦʩʥʦ ʥʦʞʘ ʧʘʣʴʮʝʚʦʛʦ ʙʨʫʩʘ. 
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ʋɼʂ 631.3.06.001.66 

 

ʆɹɻʈʋʅʊʋɺɸʅʅʗ ʂʆʅʉʊʈʋʂʊʀɺʅʆʊɽʍʅʆʃʆɻɯʏʅʆɰ ʉʍɽʄʀ 

ʂʆʄɹɯʅʆɺɸʅʆɻʆ ɸɻʈɽɻɸʊɸ 

 

ʇʝʪʨʠʯʝʥʢʦ ɭ. ɸ. 

ʋʤʘʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʩʘʜʽʚʥʠʮʪʚʘ 

ɻʝʨʫʢ ʉ. ʄ. 

ɾʠʪʦʤʠʨʩʴʢʠʡ ʘʛʨʦʪʝʭʥʽʯʥʠʡ ʬʘʭʦʚʠʡ ʢʦʣʝʜʞ 

 

ɸʥʘʣʽʟʦʤ ʧʝʨʝʚʘʛ ʢʦʤʙʽʥʦʚʘʥʠʭ ʘʛʨʝʛʘʪʽʚ, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʾʭ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ ʧʨʘʮʽ ʚ ʩʝʨʝʜʥʴʦʤʫ ʥʘ 20%, 

ʧʘʣʴʥʦʛʦ ï ʥʘ 25%. ʉʫʤʘʨʥʘ ʢʦʣʽʷ ʧʽʩʣʷ ʧʨʦʭʦʜʫ ʪʨʘʢʪʦʨʽʚ ʽ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʤʘʰʠʥ ʟʤʝʥʰʫʻʪʴʩʷ ʥʘ 45%, ʧʨʠ ʮʴʦʤʫ ʚʤʽʩʪ ʚʦʣʦʛʠ 

ʚ ˇʨʫʥʪʽ ʚ ʰʘʨʽ ʪʦʚʱʠʥʦʶ ʜʦ 15 ʩʤ ʟʙʽʣʴʰʫʻʪʴʩʷ ʥʘ 8...10%.  

ʊʦʤʫ, ʧʦʰʫʢ ʦʧʪʠʤʘʣʴʥʦʾ ʢʦʥʩʪʨʫʢʪʠʚʥʦʾ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʩʭʝʤʠ 

ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʘʛʨʝʛʘʪʫ ʜʣʷ ʚʥʫʪʨʽʰʥʴʦˇʨʫʥʪʦʚʦʛʦ ʤʽʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʥʷ 

ʪʘ ʦʜʥʦʯʘʩʥʦʾ ʩʽʚʙʠ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ, ʷʢʘ ʙ ʙʫʣʘ ʧʦʟʙʘʚʣʝʥʘ 

ʚʠʱʝʟʘʟʥʘʯʝʥʠʭ ʥʝʜʦʣʽʢʽʚ, ʻ ʚʘʞʣʠʚʦʶ ʥʘʨʦʜʥʦʛʦʩʧʦʜʘʨʩʴʢʦʶ ʟʘʜʘʯʝʶ.  

ʅʘ ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʠʭ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʠʭ 

ʨʦʙʽʪ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʥʦʚʘ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ 

ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʘʛʨʝʛʘʪʫ ʜʣʷ ʚʥʫʪʨʽʰʥʴʦˇʨʫʥʪʦʚʦʛʦ ʤʽʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʥʷ 

ʪʘ ʦʜʥʦʯʘʩʥʦʾ ʩʽʚʙʠ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʣʽʩʥʦʛʦ ʪʨʘʢʪʦʨʘ, 

ʪʷʛʦʚʦʛʦ ʢʣʘʩʫ 1,4 (ʨʠʩ. 1 ï ʚʠʜ ʟʙʦʢʫ).  

 

 

ʈʠʩ. 1. ɸʛʨʝʛʘʪ ʜʣʷ ʚʥʫʪʨʽʰʥʴʦˇʨʫʥʪʦʚʦʛʦ ʤʽʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʥʷ ʪʘ 

ʦʜʥʦʯʘʩʥʦʾ ʩʽʚʙʠ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ (ʚʠʜ ʟʙʦʢʫ): ɯ ï ʪʨʘʢʪʦʨ; ɯɯ ï ʤʘʰʠʥʘ ʜʣʷ 

ʚʥʝʩʝʥʥʷ ʦʩʥʦʚʥʦʾ ʜʦʟʠ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ; ɯɯɯ ï ʤʘʰʠʥʘ ʜʣʷ ʩʽʚʙʠ 

ʟʝʨʥʦʚʠʭ ʪʘ ʚʥʝʩʝʥʥʷ ʩʪʘʨʪʦʚʦʾ ʜʦʟʠ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ: 1 ï ʰʘʨʥʽʨ;  

2 ï ʙʫʥʢʝʨ ʜʣʷ ʩʪʘʨʪʦʚʠʭ ʜʦʙʨʠʚ; 3 ï ʙʫʥʢʝʨ ʜʣʷ ʥʘʩʽʥʥʷ; 4 ï ʥʘʧʨʘʚʣʷʶʯʠʡ 

ʝʣʝʤʝʥʪ; 5 ï ʙʣʦʢʫʶʯʠʡ ʧʦʚʟʫʥ; 6 ï ʰʪʘʥʛʘ; 7 ï ʬʽʢʩʫʶʯʠʡ ʝʣʝʤʝʥʪ. 

 

ʆʩʥʦʚʥʦʶ ʧʝʨʝʚʘʛʦʶ ʜʘʥʦʛʦ ʫʜʦʙʨʶʚʘʣʴʥʦ-ʧʦʩʽʚʥʦʛʦ 

ʤʘʰʠʥʥʦʪʨʘʢʪʦʨʥʦʛʦ ʘʛʨʝʛʘʪʫ ʻ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʤʽʱʝʥʥʷ ʫ ˇʨʫʥʪʽ ʦʩʥʦʚʥʦʾ 



"ȽɟɣɌɝəɱ ɛɜɚɍɗɑɘɔ ɓɑɘɗɑɜɚɍɝɨɖɚɲ ɘɑɡɌəɱɖɔ" (16ð18 ɒɚɎɞəɫ 2022 ɜɚɖɟ) 
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ʜʦʟʠ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʥʠʞʯʝ ʦʜʥʦʯʘʩʥʦ ʚʠʩʽʷʥʦʛʦ ʥʘʩʽʥʥʷ ʫ ʚʠʛʣʷʜʽ 

ʩʪʨʽʯʢʠ, ʪʦʙʪʦ ʚ ʟʦʥʽ ʨʦʟʤʽʱʝʥʥʷ ʢʦʨʽʥʥʷ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ 

ʧʽʜʚʠʱʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʩʥʦʚʥʦʾ ʜʦʟʠ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ.  

 

 

ʈʠʩ. 2. ʂʦʤʙʽʥʦʚʘʥʠʡ ʫʜʦʙʨʶʚʘʣʴʥʦ-ʧʦʩʽʚʥʠʡ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʠʡ 

ʘʛʨʝʛʘʪ (ʚʠʜ ʟʚʝʨʭʫ): 1 ï ʢʦʣʽʩʥʠʡ ʘʛʨʝʛʘʪʫʶʯʠʡ ʪʨʘʢʪʦʨ; 2 ï ʩʽʚʘʣʢʠ ʜʣʷ 

ʚʥʝʩʝʥʥʷ ʫ ˇʨʫʥʪ ʦʩʥʦʚʥʦʾ ʜʦʟʠ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʩʪʨʽʯʢʦʚʠʤ ʩʧʦʩʦʙʦʤ;  

3 ï ʥʘʯʽʧʥʠʡ ʧʨʠʩʪʨʽʡ; 4 ï ʩʽʚʘʣʢʘ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ ʟ ʧʨʠʩʪʨʦʻʤ ʜʣʷ 

ʦʜʥʦʯʘʩʥʦʛʦ ʚʥʝʩʝʥʥʷ ʫ ˇʨʫʥʪ ʩʪʘʨʪʦʚʦʾ ʜʦʟʠ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ. 

 

ɸʛʨʝʛʘʪ ʜʣʷ ʚʥʫʪʨʽʰʥʴʦˇʨʫʥʪʦʚʦʛʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʤʽʥʝʨʘʣʴʥʦʛʦ 

ʫʜʦʙʨʝʥʥʷ ˇʨʫʥʪʫ ʦʜʥʦʯʘʩʥʦ ʟ ʩʽʚʙʦʶ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ 

(ʨʠʩ. 1) ʚʢʣʶʯʘʻ ʩʽʚʘʣʢʫ II ʜʣʷ ʚʥʝʩʝʥʥʷ ʫ ˇʨʫʥʪ ʦʩʥʦʚʥʦʾ ʜʦʟʠ ʤʽʥʝʨʘʣʴʥʠʭ 

ʜʦʙʨʠʚ, ʷʢʘ ʤʽʩʪʠʪʴ ʨʘʤʫ, ʥʘ ʢʦʪʨʽʡ ʚʩʪʘʥʦʚʣʝʥʠʡ ʙʫʥʢʝʨ ʜʣʷ ʤʽʥʝʨʘʣʴʥʠʭ 

ʜʦʙʨʠʚ ʟ ʚʠʩʽʚʥʠʤʠ ʘʧʘʨʘʪʘʤʠ ʜʣʷ ʾʭ ʚʠʩʽʚʘʥʥʷ. ɼʦ ʨʘʤʠ ʥʘ ʧʦʚʽʜʮʷʭ 

ʰʘʨʥʽʨʥʦ ʟʘʢʨʽʧʣʝʥʽ ʩʦʰʥʠʢʠ, ʦʙʣʘʜʥʘʥʽ ʤʝʭʘʥʽʟʤʦʤ ʜʣʷ ʧʽʜʥʷʪʪʷ ʾʭ ʚ 

ʪʨʘʥʩʧʦʨʪʥʝ ʧʦʣʦʞʝʥʥʷ, ʷʢʠʡ ʧʨʠʚʦʜʠʪʴʩʷ ʚ ʜʽʶ ʛʽʜʨʦʮʠʣʽʥʜʨʦʤ. ɺʠʩʽʚʥʽ 

ʘʧʘʨʘʪʠ ʥʘʩʽʥʥʻʧʨʦʚʦʜʘʤʠ ʩʧʦʣʫʯʝʥʽ ʟ ʩʦʰʥʠʢʘʤʠ. ɼʦ ʨʘʤʠ ʩʽʚʘʣʢʠ II 

ʰʘʨʥʽʨʦʤ 1 ʧʨʠʻʜʥʘʥʘ ʩʥʠʮʷ ʩʽʚʘʣʢʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ III. 

ɿʘʟʥʘʯʝʥʘ ʩʽʚʘʣʢʘ III ʚʢʣʶʯʘʻ ʨʘʤʫ, ʥʘ ʷʢʽʡ ʚʩʪʘʥʦʚʣʝʥʦ ʷʱʠʢ, ʢʦʪʨʠʡ 

ʨʦʟʜʽʣʝʥʠʡ ʥʘ ʜʚʘ ʚʽʜʩʽʢʠ ï 65 ʚʽʜʩʽʢ ʜʣʷ ʥʘʩʽʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʢʫʣʴʪʫʨ 2 ʪʘ ʚʽʜʩʽʢ 3 ʜʣʷ ʩʪʘʨʪʦʚʦʾ ʜʦʟʠ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ. ʎʽ ʚʽʜʩʽʢʠ 

ʦʙʣʘʜʥʘʥʽ ʚʠʩʽʚʥʠʤʠ ʘʧʘʨʘʪʘʤʠ ʜʣʷ ʚʠʩʽʚʘʥʥʷ ʥʘʩʽʥʥʷ ʽ ʜʣʷ ʚʠʩʽʚʘʥʥʷ 

ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ. ɺʽʩʴ ʰʘʨʥʽʨʘ 1 ʟʤʽʱʝʥʘ ʚʽʜ ʩʝʨʝʜʥʴʦʾ ʣʽʥʽʾ, ʱʦ 

ʧʨʦʭʦʜʠʪʴ ʧʘʨʘʣʝʣʴʥʦ ʜʦ ʥʘʧʨʷʤʢʫ ʨʦʙʦʯʦʛʦ ʨʫʭʫ ʘʛʨʝʛʘʪʫ ʽ ʨʽʚʥʦʚʽʜʜʘʣʝʥʘ 

ʚʽʜ ʢʨʘʡʥʽʭ ʩʦʰʥʠʢʽʚ ʩʽʚʘʣʢʠ II ʜʣʷ ʚʥʝʩʝʥʥʷ ʦʩʥʦʚʥʦʾ ʜʦʟʠ ʜʦʙʨʠʚ ʥʘ 
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ʟʥʘʯʝʥʥʷ, ʱʦ ʜʦʨʽʚʥʶʻ ʧʦʣʦʚʠʥʽ ʚʽʜʩʪʘʥʽ ʤʽʞ ʩʫʤʽʞʥʠʤʠ ʩʦʰʥʠʢʘʤʠ. ɼʦ 

ʨʘʤʠ ʩʽʚʘʣʢʠ II ʥʝʨʫʭʦʤʦ ʟʘʢʨʽʧʣʝʥʠʡ ʥʘʧʨʘʚʣʷʶʯʠʡ ʝʣʝʤʝʥʪ 4 ʟ ʦʪʚʦʨʦʤ, 

ʚʽʩʴ ʷʢʦʛʦ ʧʘʨʘʣʝʣʴʥʘ ʜʦ ʩʝʨʝʜʥʴʦʾ ʣʽʥʽʾ ʽ ʧʝʨʝʪʠʥʘʻʪʴʩʷ ʟ ʚʽʩʩʶ 

ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʰʘʨʥʽʨʘ 1. ɺ ʦʪʚʦʨʽ ʥʘʧʨʘʚʣʷʶʯʦʛʦ ʝʣʝʤʝʥʪʘ 4 ʚʩʪʘʥʦʚʣʝʥʠʡ 

ʙʣʦʢʫʶʯʠʡ ʧʦʚʟʫʥ 5, ʚʠʛʦʪʦʚʣʝʥʠʡ ʽʟ ʧʨʫʞʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʧʨʠʯʦʤʫ ʡʦʛʦ 

ʟʘʜʥʽʡ ʢʽʥʝʮʴ ʚʠʢʦʥʘʥʠʡ ʢʦʥʽʯʥʠʤ. ʇʦʚʟʫʥ 5 ʰʪʘʥʛʦʶ 6 ʢʽʥʝʤʘʪʠʯʥʦ 

ʟôʻʜʥʘʥʠʡ ʟ ʤʝʭʘʥʽʟʤʦʤ ʧʽʜʡʦʤʫ ʩʦʰʥʠʢʽʚ ʩʽʚʘʣʢʠ II ʜʣʷ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ. 

ɼʦ ʩʥʠʮʽ ʩʽʚʘʣʢʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ III ʥʝʨʫʭʦʤʦ ʟʘʢʨʽʧʣʝʥʠʡ 

ʬʽʢʩʫʶʯʠʡ ʝʣʝʤʝʥʪ 7 ʟ ʦʪʚʦʨʦʤ, ʽʜʝʥʪʠʯʥʠʤ ʦʪʚʦʨʫ ʥʘʧʨʘʚʣʷʶʯʦʛʦ 

ʝʣʝʤʝʥʪʘ 4 ʽ ʩʧʽʚʚʽʩʥʦʛʦ ʟ ʥʠʤ ʚ ʨʦʙʦʯʦʤʫ ʩʪʘʥʽ ʘʛʨʝʛʘʪʫ. ʇʝʨʝʜ ʧʦʯʘʪʢʦʤ 

ʨʦʙʦʪʠ ʘʛʨʝʛʘʪʫ ʚ ʷʱʠʢ ʩʽʚʘʣʢʠ II ʟʘʚʘʥʪʘʞʫʶʪʴʩʷ ʤʽʥʝʨʘʣʴʥʽ ʜʦʙʨʠʚʘ 

ʦʩʥʦʚʥʦʾ ʜʦʟʠ ʾʭ ʚʥʝʩʝʥʥʷ, ʘ ʫ ʚʽʜʩʽʢ ʷʱʠʢʘ 2 ʩʽʚʘʣʢʠ III ʟʘʚʘʥʪʘʞʫʻʪʴʩʷ 

ʥʝʦʙʭʽʜʥʝ ʥʘʩʽʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ, ʘ ʫ ʚʽʜʩʽʢ 3 

ʟʘʚʘʥʪʘʞʫʶʪʴʩʷ ʤʽʥʝʨʘʣʴʥʽ ʜʦʙʨʠʚʘ ʩʪʘʨʪʦʚʦʾ ʜʦʟʠ. ʇʽʩʣʷ ʮʴʦʛʦ ʘʛʨʝʛʘʪ 

ʟʘʾʞʜʞʘʻ ʫ ʟʘʛʽʥʢʫ ʽ ʩʦʰʥʠʢʠ ʦʙʦʭ ʩʽʚʘʣʦʢ ʤʝʭʘʥʽʟʤʘʤʠ ʦʧʫʩʢʘʶʪʴʩʷ ʚ 

ʨʦʙʦʯʝ ʧʦʣʦʞʝʥʥʷ. ʆʜʥʦʯʘʩʥʦ ʟ ʮʠʤ ʟʘ ʨʘʭʫʥʦʢ ʢʽʥʝʤʘʪʠʯʥʦʛʦ ʟʚ'ʷʟʢʫ ʯʝʨʝʟ 

ʰʪʘʥʛʫ 6 ʤʽʞ ʤʝʭʘʥʽʟʤʦʤ ʧʽʜʡʦʤʫ ʩʦʰʥʠʢʽʚ ʽ ʧʦʚʟʫʥʦʤ 5, ʦʩʪʘʥʥʽʡ 

ʧʝʨʝʤʽʰʫʻʪʴʩʷ ʥʘʟʘʜ ʚʽʜʥʦʩʥʦ ʥʘʧʨʷʤʢʫ ʨʫʭʫ ʘʛʨʝʛʘʪʫ, ʽ ʧʦʚʟʫʥ 5 ʟʘʭʦʜʠʪʴ 

ʫ ʬʽʢʩʫʶʯʠʡ ʝʣʝʤʝʥʪ 7 ʽ ʰʘʨʥʽʨ 1 ʧʦʚʥʽʩʪʶ ʙʣʦʢʫʻʪʴʩʷ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ 

ʨʘʤʘ ʩʽʚʘʣʢʠ II ʽ ʨʘʤʘ ʩʽʚʘʣʢʠ III ʟôʻʜʥʫʶʪʴʩʷ ʷʢ ʦʜʥʝ ʥʝʨʫʭʦʤʝ ʮʽʣʝ. ʇʨʠ 

ʨʫʩʽ ʘʛʨʝʛʘʪʫ ʚ ʟʘʛʽʥʮʽ ʩʧʦʯʘʪʢʫ ʩʦʰʥʠʢʘʤʠ ʩʽʚʘʣʢʠ 1 ʚ ʨʷʜʢʠ ʥʘ ʙʽʣʴʰʫ 

ʛʣʠʙʠʥʫ (60-150 ʤʤ) ʚʥʦʩʠʪʴʩʷ ʦʩʥʦʚʥʘ ʜʦʟʘ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ, ʘ ʧʦʪʽʤ ʫ 

ʩʝʨʝʜʠʥʫ ʤʽʞʨʷʜʴ ʚʥʝʩʝʥʦʾ ʦʩʥʦʚʥʦʾ ʜʦʟʠ ʜʦʙʨʠʚ ʚʠʩʽʚʘʻʪʴʩʷ ʩʦʰʥʠʢʘʤʠ 

ʩʽʚʘʣʢʠ III ʥʘʩʽʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʽ ʚʥʦʩʠʪʴʩʷ ʩʪʘʨʪʦʚʘ ʜʦʟʘ 

ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʚ ʙʦʨʦʟʥʫ ʨʘʟʦʤ ʟ ʥʘʩʽʥʥʷʤ ʥʘ ʦʧʪʠʤʘʣʴʥʫ ʛʣʠʙʠʥʫ 

ʟʘʛʦʨʪʘʥʥʷ ʥʘʩʽʥʥʷ ï 20-80 ʤʤ. ɺ ʢʽʥʮʽ ʟʘʛʽʥʢʠ  ʩʦʰʥʠʢʠ ʧʽʜʥʽʤʘʶʪʴʩʷ ʚ 

ʪʨʘʥʩʧʦʨʪʥʝ ʧʦʣʦʞʝʥʥʷ ʽ ʰʪʘʥʛʦʶ 4 ʧʦʚʟʫʥ 5 ʚʠʚʦʜʠʪʴʩʷ ʽʟ ʬʽʢʩʫʶʯʦʛʦ 

ʝʣʝʤʝʥʪʘ 7, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʰʘʨʥʽʨ 1 ʨʦʟʙʣʦʢʦʚʫʻʪʴʩʷ ʽ ʥʘ ʧʦʚʦʨʦʪʥʽʡ ʩʤʫʟʽ 

ʘʛʨʝʛʘʪ ʨʦʙʠʪʴ ʨʦʟʚʦʨʦʪ, ʧʨʠ ʷʢʦʤʫ ʩʽʚʘʣʢʠ II ʽ III ʨʫʭʘʶʪʴʩʷ ʧʦ ʦʢʨʝʤʠʭ 

ʪʨʘʻʢʪʦʨʽʷʭ. ɿʘʚʜʷʢʠ ʪʘʢʦʤʫ ʚʠʢʦʥʘʥʥʶ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʘʛʨʝʛʘʪʫ ʜʣʷ 

ʚʥʫʪʨʽʰʥʴʦˇʨʫʥʪʦʚʦʛʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʤʽʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʥʷ ˇʨʫʥʪʫ 

ʦʜʥʦʯʘʩʥʦ ʟ ʩʽʚʙʦʶ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʩʧʦʯʘʪʢʫ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ 

ʚʥʝʩʝʥʥʷ ʫ ˇʨʫʥʪ ʦʩʥʦʚʥʦʾ ʜʦʟʠ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʥʘ ʙʽʣʴʰʫ ʛʣʠʙʠʥʫ (60-

150 ʤʤ), ʘ ʧʦʪʽʤ ʫ ʩʝʨʝʜʠʥʫ ʤʽʞʨʷʜʴ ʚʥʝʩʝʥʦʾ ʦʩʥʦʚʥʦʾ ʜʦʟʠ ʜʦʙʨʠʚ 

ʚʠʩʽʚʘʻʪʴʩʷ ʥʘʩʽʥʥʷ ʩʫʤʽʩʥʦ ʟ ʩʪʘʨʪʦʚʦʶ ʜʦʟʦʶ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʥʘ 

ʤʝʥʰʫ ʛʣʠʙʠʥʫ (20-60 ʤʤ). ʇʨʠ ʮʴʦʤʫ ʩʪʘʨʪʦʚʘ ʜʦʟʘ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ 

ʟʘʙʝʟʧʝʯʫʻ ʝʬʝʢʪʠʚʥʝ ʞʠʚʣʝʥʥʷ ʧʘʨʦʩʪʢʽʚ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ, ʱʦ ʦʙʫʤʦʚʣʶʻ 

ʾʭ ʧʨʠʩʢʦʨʝʥʠʡ ʨʽʩʪ ʽ ʨʦʟʚʠʪʦʢ, ʘ ʧʦ ʤʽʨʽ ʨʦʩʪʫ ʮʠʭ ʨʦʩʣʠʥ ʘʞ ʜʦ ʜʦʟʨʽʚʘʥʥʷ 

ʫʨʦʞʘʶ ʾʭ ʢʦʨʽʥʥʷ ʞʠʚʠʪʴʩʷ ʜʦʙʨʠʚʘʤʠ ʦʩʥʦʚʥʦʾ ʜʦʟʠ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ 

ʙʽʣʴʰʽʡ ʛʣʠʙʠʥʽ ʽ ʪʦʤʫ ʫ ʚʦʣʦʛʦʤʫ ˇʨʫʥʪʽ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʾʭ ʨʦʟʯʠʥʝʥʥʷ ʽ 

ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʩʣʠʥʘʤʠ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʧʦʧʝʨʝʜʥʴʦ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʽ ʧʦʣʴʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʦʪʨʠʤʘʥʦ ʥʘʩʪʫʧʥʽ ʪʝʭʥʽʯʢʦ-

ʝʢʦʥʦʤʽʯʥʽ ʨʝʟʫʣʴʪʘʪʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʛʨʝʛʘʪʫ ʩʢʣʘʜʝʥʦʛʦ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ 



"ȽɟɣɌɝəɱ ɛɜɚɍɗɑɘɔ ɓɑɘɗɑɜɚɍɝɨɖɚɲ ɘɑɡɌəɱɖɔ" (16ð18 ɒɚɎɞəɫ 2022 ɜɚɖɟ) 
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ʨʦʟʨʦʙʣʝʥʦʾ ʢʦʥʩʪʨʫʢʪʠʚʥʦʪʝʭʥʦʣʦʛʽʯʥʦʾ ʩʭʝʤʠ: ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ (ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʢʦʣʽʩʥʦʛʦ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʦʨʥʦ-ʧʨʦʩʘʧʥʦʛʦ ʪʨʘʢʪʦʨʘ ʪʷʛʦʚʦʛʦ 

ʢʣʘʩʫ 3) ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 3 ʛʘ/ʛʦʜ, ʘ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʩʢʣʘʜʘʶʪʴ 4,5 ʢʛ/ʛʘ 

1.4. 

ɺʠʩʥʦʚʢʠ. ɺʘʞʣʠʚʽ ʧʨʦʙʣʝʤʠ ʧʦʩʽʚʫ ʪʘ ʫʜʦʙʨʝʥʥʷ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ 

ʤʦʞʥʘ ʨʦʟʚôʷʟʘʪʠ ʨʦʟʨʦʙʢʦʶ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʢʦʤʙʽʥʦʚʘʥʠʭ ʤʘʰʠʥʥʦ-

ʪʨʘʢʪʦʨʥʠʭ ʘʛʨʝʛʘʪʽʚ, ʷʢʽ ʧʦʙʫʜʦʚʘʥʽ ʟʘ ʤʦʜʫʣʴʥʠʤ ʧʨʠʥʮʠʧʦʤ ʽ ʜʘʶʪʴ 

ʽʩʪʦʪʥʽ ʧʝʨʝʚʘʛʠ ʱʦʜʦ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʚʠʨʦʙʥʠʯʠʭ ʫʤʦʚʘʭ. ʅʘʷʚʥʽʩʪʴ 

ʧʦʪʝʥʮʽʡʥʠʭ ʧʝʨʝʚʘʛ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʘʛʨʝʛʘʪʫ ʜʣʷ ʚʥʫʪʨʽʰʥʴʦˇʨʫʥʪʦʚʦʛʦ 

ʤʽʥʝʨʘʣʴʥʦʛʦ ʫʜʦʙʨʝʥʥʷ ʪʘ ʦʜʥʦʯʘʩʥʦʾ ʩʽʚʙʠ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ ʩʪʚʦʨʶʻ 

ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ, ʤʝʪʦʶ ʷʢʠʭ ʻ ʧʽʜʚʠʱʝʥʥʷ ʪʝʭʥʽʢʦ-

ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʨʦʙʦʪʠ ʫʜʦʙʨʶʚʘʣʴʥʦ-ʧʦʩʽʚʥʦʛʦ ʘʛʨʝʛʘʪʫ ʰʣʷʭʦʤ 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʡʦʛʦ ʩʭʝʤʠ ʪʘ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. 
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ʅɸʉɯʅʅɭɺʆɻʆ ʄɸʊɽʈɯɸʃʋ ɻɯʈʏʀʎɯ 

 

ʂʦʟʘʯʝʥʢʦ ʆ. ɺ., ɺʦʣʢʦʚʩʴʢʠʡ ʆ. ʄ. 

ɼʝʨʞʘʚʥʠʡ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ 

ʧʝʨʝʜʙʘʯʘʶʪʴ ʨʝʘʣʽʟʘʮʽʶ ʧʝʚʥʦʛʦ ʧʝʨʝʣʽʢʫ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʟʘʭʦʜʽʚ ʟʘʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʩʪʽʡʢʠʭ ʚʨʦʞʘʾʚ, ʩʝʨʝʜ ʷʢʠʭ ʧʨʦʚʽʜʥʝ ʤʽʩʮʝ ʥʘʣʝʞʠʪʴ ʧʽʜʛʦʪʦʚʮʽ 

ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʶ ʚʠʩʦʢʦʷʢʽʩʥʦʛʦ ʧʦʩʽʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʗʢ ʧʦʢʘʟʫʻ ʧʨʘʢʪʠʢʘ, 

ʥʝʜʦʩʢʦʥʘʣʽʩʪʴ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʩʝʨʽʡʥʠʭ ʟʘʩʦʙʽʚ ʟʫʤʦʚʣʶʻ ʚʚʝʜʝʥʥʷ 

ʚ ʣʽʥʽʾ ʧʽʩʣʷʟʙʠʨʘʣʴʥʦʾ ʜʦʨʦʙʢʠ ʧʦʩʽʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʩʧʝʮʽʘʣʴʥʠʭ ʦʯʠʩʥʠʭ 

ʤʘʰʠʥ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʨʝʘʣʽʟʫʚʘʪʠ ʨʦʟʜʽʣʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʚʦʨʦʭʫ ʟʘ ʾʭ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ. 

ɺʨʘʭʦʚʫʶʯʠ ʟʤʽʥʥʽʩʪʴ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ, ʱʦ 

ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʷʢ ʥʘ ʨʦʟʚʠʪʦʢ ʧʦʩʽʚʽʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ, 

ʪʘʢ ʽ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʫʨʦʞʘʶ ʪʘ ʡʦʛʦ ʷʢʦʩʪʽ, ʟʝʨʥʦʚʘ ʯʘʩʪʠʥʘ ʫʨʦʞʘʶ 

ʙʽʣʴʰʦʩʪʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʤʽʩʪʠʪʴ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ 

ʱʫʧʣʦʛʦ, ʥʝʚʠʧʦʚʥʝʥʦʛʦ ʥʘʩʽʥʥʷ, ʷʢʝ ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʷʢ ʟʘ 

ʘʙʩʦʣʶʪʥʦʶ ʤʘʩʦʶ, ʪʘʢ ʽ ʟʘ ʨʦʟʤʽʨʘʤʠ ʪʘ ʧʦʩʽʚʥʠʤʠ ʷʢʦʩʪʷʤʠ. ʂʨʽʤ ʪʦʛʦ ʥʘ 

ʧʦʩʽʚʘʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʟ ʨʽʟʥʠʭ ʧʨʠʯʠʥ ʟôʷʚʣʷʶʪʴʩʷ ʷʢ 

ʧʘʜʘʣʠʰʥʽ ʩʭʦʜʠ ʢʫʣʴʪʫʨ, ʱʦ ʚʠʨʦʱʫʚʘʣʠʩʴ ʫ ʧʦʧʝʨʝʜʥʽ ʩʝʟʦʥʠ, ʪʘʢ ʽ 

ʙʫʨôʷʥʠ, ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʢʦʥʢʨʝʪʥʠʭ ʧʦʣʽʚ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʟʨʦʩʪʘʻ ʟʘʩʤʽʯʝʥʽʩʪʴ 

ʥʝ ʣʠʰʝ ʧʦʩʽʚʽʚ, ʘ ʡ ʟʽʙʨʘʥʦʾ ʯʘʩʪʠʥʠ ʫʨʦʞʘʶ, ʱʦ ʩʫʪʪʻʚʦ ʫʩʢʣʘʜʥʶʻ ʾʾ 

ʧʽʩʣʷʟʙʠʨʘʣʴʥʫ ʦʙʨʦʙʢʫ, ʦʩʦʙʣʠʚʦ ʧʽʜʛʦʪʦʚʢʫ ʧʦʩʽʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 
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ʄʝʪʦ  ʁʨʦʙʦʪʠ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʧʽʜʚʠʱʝʥʥʷ ʧʦʩʽʚʥʠʭ 

ʷʢʦʩʪʝʡ ʥʘʩʽʥʥʻʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʛʽʨʯʠʮʽ ʟʘ ʨʘʭʫʥʦʢ ʡʦʛʦ ʜʦʦʯʠʱʝʥʥʷ ʪʘ 

ʩʦʨʪʫʚʘʥʥʷ ʥʘ ʚʽʙʨʦʬʨʠʢʮʽʡʥʦʤʫ ʩʝʧʘʨʘʪʦʨʽ ʟ ʥʝʧʝʨʬʦʨʦʚʘʥʠʤʠ 

ʬʨʠʢʮʽʡʥʠʤʠ ʨʦʙʦʯʠʤʠ ʧʦʚʝʨʭʥʷʤʠ, ʷʢʠʡ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʨʦʟʜʽʣʝʥʥʷ 

ʥʘʩʽʥʥʻʚʠʭ ʩʫʤʽʰʝʡ ʟʘ ʢʦʤʧʣʝʢʩʦʤ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʢʦʤʧʦʥʝʥʪʽʚ. 

ɺʠʭʽʜʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʘ ʦʙʨʘʥʘ ʥʘʩʽʥʥʻʚʘ ʩʫʤʽʰ 

ʙʽʣʦʾ ʛʽʨʯʠʮʽ ʩʦʨʪʫ ɺʝʩʥʷʥʢʘ ʩʝʣʝʢʮʽʾ ɯʥʩʪʠʪʫʪʫ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ 

ʅʘʮʽʦʥʘʣʴʥʦʾ ʘʢʘʜʝʤʽʾ ʘʛʘʨʥʠʭ ʥʘʫʢ ʋʢʨʘʾʥʠ ʫʨʦʞʘʶ 2021 ʨʦʢʫ, ʷʢʘ ʧʽʩʣʷ 

ʤʘʰʠʥʥʦʛʦ ʟʙʠʨʘʥʥʷ ʦʯʠʱʘʣʘʩʴ ʥʘ ʧʦʚʽʪʨʷʥʦ-ʨʝʰʽʪʥʦʤʫ ʩʝʧʘʨʘʪʦʨʽ. ɺʦʥʘ 

ʚʢʣʶʯʘʣʘ 76,6 Ñ 1,1 % ʚʽʜ ʾʾ ʤʘʩʠ ʷʢʽʩʥʦʛʦ ʥʘʩʽʥʥʷ ʦʩʥʦʚʥʦʾ ʢʫʣʴʪʫʨʠ ʽ 2,7 Ñ 

1,1 % ʥʝʢʦʥʜʠʮʽʡʥʦʛʦ ʥʘʩʽʥʥʷ ʛʽʨʯʠʮʽ. ɼʦ ʾʾ ʩʢʣʘʜʫ ʚʭʦʜʠʣʦ ʪʘʢʦʞ 20,5 Ñ 1,1  

% ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʤʘʩʠ ʥʘʩʽʥʥʷ ʽʥʰʠʭ ʨʦʩʣʠʥ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʥʘʩʽʥʥʷ ʧʰʝʥʠʮʽ ï 

870 Ñ 5 ʰʪ/ʢʛ ʽ 48310 Ñ 41 ʰʪ/ʢʛ ʥʘʩʽʥʥʷ ʙʫʨôʷʥʽʚ. ʉʝʨʝʜ ʥʴʦʛʦ ʥʘʡʙʽʣʴʰʫ 

ʯʘʩʪʠʥʫ ʩʪʘʥʦʚʠʣʦ ʥʘʩʽʥʥʷ ʣʦʙʦʜʠ (46465 Ñ 38 ʰʪ/ʢʛ) ʪʘ 1830 Ñ 14 ʰʪ/ʢʛ 

ʥʘʩʽʥʥʷ ʱʠʨʠʮʽ. ʄʘʩʘ 1000 ʥʘʩʽʥʠʥ ʛʽʨʯʠʮʽ ʩʪʘʥʦʚʠʣʘ 4,82 Ñ 0,05  ʛ, ʘ ʡʦʛʦ 

ʩʭʦʞʽʩʪʴ ï ʣʠʰʝ 84,0 Ñ 1,2 %. 

ɿʛʽʜʥʦ ɼʉʊʋ 2240-93 ʚ ʥʘʩʽʥʥʻʚʦʤʫ ʤʘʪʝʨʽʘʣʽ ʛʽʨʯʠʮʽ ʦʨʠʛʽʥʘʣʴʥʦʛʦ 

ʪʘ ʝʣʽʪʥʦʛʦ ʥʘʩʽʥʥʷ ʛʽʨʯʠʮʽ ʧʦʚʠʥʥʦ ʙʫʪʠ ʥʝ ʤʝʥʰʝ 99 % ʚʽʜ ʤʘʩʠ ʚʠʭʽʜʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ, ʘ ʚʤʽʩʪ ʥʘʩʽʥʥʷ ʽʥʰʠʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʽ ʥʘʩʽʥʥʷ 

ʙʫʨôʷʥʽʚ ʥʝ ʧʦʚʠʥʝʥ ʧʝʨʝʚʠʱʫʚʘʪʠ 40 ʰʪ/ʢʛ. ɺ ʢʦʥʜʠʮʽʡʥʦʤʫ ʥʘʩʽʥʥʻʚʦʤʫ 

ʤʘʪʝʨʽʘʣʽ 1-3 ʨʝʧʨʦʜʫʢʮʽʾ ʥʘʩʽʥʥʷ ʛʽʨʯʠʮʽ ʤʘʻ ʙʫʪʠ ʥʝ ʤʝʥʰʝ 98 %, ʥʘʩʽʥʥʷ 

ʽʥʰʠʭ ʢʫʣʴʪʫʨʥʠʭ ʨʦʩʣʠʥ ʜʦʧʫʩʢʘʻʪʴʩʷ ʥʝ ʙʽʣʴʰʝ 320 ʰʪ/ʢʛ, ʘ ʥʘʩʽʥʥʷ 

ʙʫʨôʷʥʽʚ ï ʥʝ ʙʽʣʴʰʝ 400 ʰʪ/ʢʛ. ʉʭʦʞʽʩʪʴ ʢʦʥʜʠʮʽʡʥʦʛʦ ʦʨʠʛʽʥʘʣʴʥʦʛʦ 

ʥʘʩʽʥʥʷ ʧʦʚʠʥʥʘ ʙʫʪʠ ʤʽʥʽʤʫʤ 90 %, ʘ ʝʣʽʪʥʦʛʦ ʪʘ 1ï3 ʨʝʧʨʦʜʫʢʮʽʾ ï ʥʝ 

ʤʝʥʰʝ 85 % (ɼʉʊʋ 2240-93). 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʭʽʜʥʠʡ ʤʘʪʝʨʽʘʣ ʟʘ ʚʩʽʤʘ ʧʦʢʘʟʥʠʢʘʤʠ ʥʝ ʚʽʜʧʦʚʽʜʘʚ 

ʚʠʤʦʛʘʤ ʜʝʨʞʘʚʥʦʛʦ ʩʪʘʥʜʘʨʪʫ. ʁʦʛʦ ʜʦʦʯʠʱʝʥʥʷ ʟ ʦʜʥʦʯʘʩʥʠʤ 

ʩʦʨʪʫʚʘʥʥʷʤ ʚʠʢʦʥʫʚʘʣʠ ʥʘ ʥʝʧʝʨʬʦʨʦʚʘʥʠʭ ʨʦʙʦʯʠʭ ʧʦʚʝʨʭʥʷʭ 

ʚʽʙʨʦʬʨʠʢʮʽʡʥʦʛʦ ʩʝʧʘʨʘʪʦʨʘ. ʋʩʪʘʥʦʚʦʯʥʦ-ʢʽʥʝʤʘʪʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʨʦʙʦʪʠ 

ʩʝʧʘʨʘʪʦʨʘ, ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʜʦʦʯʠʱʝʥʥʷ ʥʘʩʽʥʥʷ ʛʽʨʯʠʮʽ ʚʽʜ 

ʥʘʩʽʥʥʷ ʙʫʨôʷʥʽʚ ʪʘ ʜʦʤʽʰʦʢ ʟ ʦʜʥʦʯʘʩʥʠʤ ʩʦʨʪʫʚʘʥʥʷʤ ʥʘʩʽʥʥʷ ʦʩʥʦʚʥʦʾ 

ʢʫʣʴʪʫʨʠ, ʙʫʣʠ ʥʘʩʪʫʧʥʠʤʠ: ʘʤʧʣʽʪʫʜʘ ʢʦʣʠʚʘʥʴ ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʫ ï 1,0 ʤʤ; 

ʯʘʩʪʦʪʘ ʢʦʣʠʚʘʥʴ ï 175,0 ʩ-1; ʧʦʟʜʦʚʞʥʽʡ ʢʫʪ ʥʘʭʠʣʫ ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʫ ï 3,4 ʦ; 

ʧʦʧʝʨʝʯʥʠʡ ʢʫʪ ʥʘʭʠʣʫ ï 2,1 Á; ʢʫʪ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʢʦʣʠʚʘʥʴ ï 29,0 Á. ʇʦʜʘʯʘ 

ʥʘ ʢʦʞʥʫ ʨʦʙʦʯʫ ʧʦʚʝʨʭʥʶ ʧʨʠʡʥʷʪʘ ʨʽʚʥʦʾ 2,0 ʢʛ/ʛʦʜ. ʇʨʠ ʩʝʧʘʨʘʮʽʾ ʥʘʩʽʥʥʷ 

ʛʽʨʯʠʮʽ ʥʘ ʚʽʙʨʦʬʨʠʢʮʽʡʥʦʤʫ ʩʝʧʘʨʘʪʦʨʽ ʚ ʷʢʦʩʪʽ ʧʦʢʨʠʪʪʷ ʨʦʙʦʯʠʭ 

ʧʦʚʝʨʭʦʥʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʙʨʝʟʝʥʪ. ʇʽʜ ʯʘʩ ʩʝʧʘʨʘʮʽʾ ʚʠʭʽʜʥʠʡ ʤʘʪʝʨʽʘʣ, 

ʜʣʷ ʙʽʣʴʰ ʧʦʚʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʡʦʛʦ ʩʢʣʘʜʦʚʠʭ, ʨʦʟʜʽʣʷʚʩʷ ʥʘ 

7 ʬʨʘʢʮʽʡ. ɺʤʽʩʪ ʢʦʞʥʦʾ ʬʨʘʢʮʽʾ ʽ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʘʥʘʣʽʟʫʚʘʚʩʷ ʦʢʨʝʤʦ 

ʟʘ ʚʩʽʤʘ ʢʨʠʪʝʨʽʷʤʠ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʧʦʩʽʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ: ʚʤʽʩʪ ʥʘʩʽʥʥʷ 

ʦʩʥʦʚʥʦʾ ʢʫʣʴʪʫʨʠ, ʥʘʩʽʥʥʷ ʽʥʰʠʭ ʢʫʣʴʪʫʨʥʠʭ ʨʦʩʣʠʥ ʪʘ ʥʘʩʽʥʥʷ ʙʫʨôʷʥʽʚ 
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(ʧʨʠʯʦʤʫ, ʢʦʞʥʦʛʦ ʚʠʜʫ ʦʢʨʝʤʦ), ʘʙʩʦʣʶʪʥʘ ʤʘʩʘ ʥʘʩʽʥʥʷ ʦʩʥʦʚʥʦʾ 

ʢʫʣʴʪʫʨʠ ʪʘ ʡʦʛʦ ʩʭʦʞʽʩʪʴ. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʟʘ ʦʜʠʥ ʧʨʦʧʫʩʢ ʦʪʨʠʤʘʥʦ 16,9 Ñ 0,2 % ʚʽʜ ʤʘʩʠ 

ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʥʘʩʽʥʥʻʚʦʛʦ ʤʘʪʝʨʽʘʣʫ (ʧʝʨʰʘ ʬʨʘʢʮʽʷ), ʷʢʠʡ 

ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ ʜʝʨʞʘʚʥʦʛʦ ʩʪʘʥʜʘʨʪʫ ʜʦ ʦʨʠʛʽʥʘʣʴʥʦʛʦ ʥʘʩʽʥʥʷ ʽ 56,9 Ñ 

0,2 % ʤʘʪʝʨʽʘʣʫ (ʜʨʫʛʘ ʽ ʪʨʝʪʷ ʬʨʘʢʮʽʾ), ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ ʜʦ 

ʢʦʥʜʠʮʽʡʥʦʛʦ ʥʘʩʽʥʥʷ 1ï3 ʨʝʧʨʦʜʫʢʮʽʾ.  

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʚʩʪʘʥʦʚʣʝʥʦ ʪʘʢʦʞ, ʱʦ 

ʧʦʚʪʦʨʥʠʤ ʜʦʦʯʠʱʝʥʥʷʤ ʥʘʩʽʥʥʻʚʠʭ ʩʫʤʽʰʝʡ ʯʝʪʚʝʨʪʦʾ ʽ ʧôʷʪʦʾ ʬʨʘʢʮʽʡ 

ʤʦʞʣʠʚʦ ʚʠʜʽʣʠʪʠ ʟʥʘʯʥʫ ʯʘʩʪʠʥʫ ʥʘʩʽʥʥʷ ʛʽʨʯʠʮʽ, ʷʢʝ ʜʦʮʽʣʴʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟʘ ʽʥʰʠʤ ʧʨʠʟʥʘʯʝʥʥʷʤ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 
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ɼʆɹʈʀɺ 

 

ʆʥʠʱʝʥʢʦ ɺ. ɹ., ɹʝʨʝʛʦʚʠʡ ɯ. ʄ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ 

ɸʜʘʤʯʫʢ ʆ. ɺ. 

ɯʥʩʪʠʪʫʪ ʤʝʭʘʥʽʢʠ ʽ ʘʚʪʦʤʘʪʠʢʠ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ 

 

ʋʢʨʘʾʥʩʴʢʠʤʠ ʜʦʩʣʽʜʥʠʢʘʤʠ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʨʦʙʦʪʠ 

ʧʦ ʩʪʚʦʨʝʥʥʶ ʤʘʰʠʥʠ ʜʣʷ ʚʥʝʩʝʥʥʷ ʪʚʝʨʜʠʭ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʰʪʘʥʛʦʚʠʭ ʧʥʝʚʤʘʪʠʯʥʠʭ ʚʠʩʽʚʥʠʭ ʩʠʩʪʝʤ, ʘʣʝ ʚʦʥʠ ʤʘʣʠ 

ʨʷʜ ʩʫʪʪʻʚʠʭ ʥʝʜʦʣʽʢʽʚ ʽ ʪʦʤʫ ʥʝ ʟʥʘʡʰʣʠ ʰʠʨʦʢʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ 

ʚʽʪʯʠʟʥʷʥʦʤʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ. 

ʄʘʰʠʥʠ ʈʋʄ-5-03 ʙʫʣʠ ʩʪʚʦʨʝʥʽ ʥʘ ʙʘʟʽ ʩʝʨʽʡʥʠʭ ʤʘʰʠʥ ʈʋʄ-5 ʽ 

ʤʘʣʠ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʫʥʽʬʽʢʘʮʽʾ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʦʩʪʘʥʥʽʤʠ [2]. ɺʩʪʘʥʦʚʣʝʥʥʷ 

ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʠʭ ʛʦʨʣʦʚʠʥ ʝʞʝʢʪʦʨʽʚ ʧʽʜ ʚʠʧʫʩʢʥʠʤ ʚʽʢʥʦʤ ʙʫʥʢʝʨʘ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ ʦʩʽ ʤʘʰʠʥʠ ʧʨʠʟʚʦʜʠʣʦ ʜʦ  ʟʘʚʠʩʘʥʥʷ ʜʦʙʨʠʚ ʽ 
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ʧʦʨʫʰʫʚʘʣʦ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʨʦʙʦʪʠ ʤʘʰʠʥʠ. ʎʝʡ ʥʝʜʦʣʽʢ ʦʩʦʙʣʠʚʦ 

ʧʨʦʷʚʣʷʚʩʷ ʧʨʠ ʨʦʙʦʪʽ ʤʘʰʠʥʠ ʥʘ ʪʫʢʘʭ ʟ ʧʽʜʚʠʱʝʥʦʶ ʚʦʣʦʛʽʩʪʶ. 

ɺʢʘʟʘʥʠʡ ʢʦʥʩʪʨʫʢʪʠʚʥʠʡ ʥʝʜʦʣʽʢ ʙʫʣʦ ʫʩʫʥʫʪʦ ʧʨʠ ʩʪʚʦʨʝʥʥʽ 

ʤʘʰʠʥʠ ʇʐ-21,6 ʰʣʷʭʦʤ ʫʩʪʘʥʦʚʢʠ ʢʨʦʤʢʠ ʜʥʠʱʘ ʙʫʥʢʝʨʘ ʟʘ ʡʦʛʦ ʤʝʞʘʤʠ 

ʧʽʜ ʢʫʪʦʤ ʜʦ ʦʩʽ ʤʘʰʠʥʠ ʽ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʽʜ ʚʢʘʟʘʥʦʶ ʢʨʦʤʢʦʶ 

ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʠʭ ʛʦʨʣʦʚʠʥ ʝʞʝʢʪʦʨʽʚ. 

ʆʜʥʘʢ ʪʘʢʝ ʚʠʢʦʥʘʥʥʷ ʤʘʰʠʥʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʾʾ 

ʤʘʪʝʨʽʘʣʦʤʽʩʪʢʦʩʪʽ, ʟʙʽʣʴʰʝʥʥʷ ʜʦʚʞʠʥʠ ʪʘ ʫʩʢʣʘʜʥʝʥʥʶ ʢʦʥʩʪʨʫʢʮʽʾ 

ʤʘʰʠʥʠ [1]. 

ʄʘʰʠʥʘ ʟ ʧʥʝʚʤʘʪʠʯʥʦʶ ʚʠʩʽʚʥʦʶ ʩʠʩʪʝʤʦʶ ʜʣʷ ʚʥʝʩʝʥʥʷ ʪʚʝʨʜʠʭ 

ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʤʽʩʪʠʪʴ ʢʫʟʦʚ 4 (ʨʠʩ. 1), ʚʩʪʘʥʦʚʣʝʥʠʡ ʥʘ ʨʘʤʽ 7, ʜʥʠʱʝ 

3 ʷʢʠʡ ʦʭʦʧʣʶʻ ʧʝʨʬʦʨʦʚʘʥʠʡ ʞʠʚʠʣʴʥʠʢ 2, ʢʦʪʨʠʡ ʚʢʣʶʯʘʻ ʧʣʘʥʢʦʚʦ-

ʧʨʫʪʢʦʚʠʡ ʪʨʘʥʩʧʦʨʪʫʶʯʠʡ ʨʦʙʦʯʠʡ  ʦʨʛʘʥ, ʟʤʦʥʪʦʚʘʥʠʡ ʥʘ ʜʚʦʭ ʚʘʣʘʭ 11. 

ʅʘʜ ʚʝʨʭʥʴʦʶ ʣʘʥʢʦʶ ʞʠʚʠʣʴʥʠʢʘ 2 ʚʩʪʘʥʦʚʣʝʥʘ ʨʝʛʫʣʶʚʘʣʴʥʘ ʟʘʩʣʽʥʢʘ 1,  

ʜʣʷ ʟʤʽʥʠ ʜʦʟʠ ʚʥʝʩʝʥʥʷ ʪʫʢʽʚ. ʇʽʜ ʡʦʛʦ ʥʠʞʥʴʦʶ ʣʘʥʢʦʶ ʟʤʦʥʪʦʚʘʥʦ ʞʦʣʦʙ 

6, ʦʜʠʥ ʢʽʥʝʮʴ ʷʢʦʛʦ ʦʛʠʥʘʻ ʚʘʣ 11, ʘ ʟʨʽʟ (ʢʨʘʡ) 10 ʡʦʛʦ ʧʨʦʪʠʣʝʞʥʦʛʦ ʢʽʥʮʷ 

ʚʠʢʦʥʘʥʠʡ ʧʽʜ ʛʦʩʪʨʠʤ ʢʫʪʦʤ ʜʦ ʧʦʚʟʜʦʚʞʥʴʦʾ ʦʩʽ ʢʫʟʦʚʘ 4. ʅʘ ʨʘʤʽ 7 

ʚʩʪʘʥʦʚʣʝʥʦ ʚʽʜʮʝʥʪʨʦʚʠʡ ʚʝʥʪʠʣʷʪʦʨ 5,  ʜʦ ʷʢʦʛʦ ʯʝʨʝʟ ʧʦʚʽʪʨʦʧʨʦʚʽʜ 12 

ʧʨʠʻʜʥʘʥʦ ʤʘʪʝʨʽʘʣʦʧʨʦʚʦʜʠ 14 ʨʽʟʥʦʾ ʜʦʚʞʠʥʠ (ʨʠʩ. 2), ʢʦʪʨʽ ʦʙʣʘʜʥʘʥʦ 

ʝʞʝʢʪʦʨʘʤʠ 9 ʟ ʣʽʡʢʘʤʠ 8, ʱʦ ʨʦʟʤʽʱʝʥʽ ʙʽʣʷ ʦʙʨʽʟʫ 10 ʞʦʣʦʙʘ 6. 

ʄʘʪʝʨʽʘʣʦʧʨʦʚʦʜʠ 14 ʨʦʟʤʽʱʝʥʽ ʧʽʜ ʥʠʞʥʴʦʶ ʣʘʥʢʦʶ ʞʠʚʠʣʴʥʠʢʘ 2, 

ʩʧʨʷʤʦʚʘʥʽ ʫʧʦʧʝʨʝʢ ʧʦʚʟʜʦʚʞʥʴʦʾ ʦʩʽ ʢʫʟʦʚʘ 4, ʘ ʾʭ ʚʠʭʽʜʥʽ ʢʽʥʮʽ ʦʙʣʘʜʥʘʥʽ 

ʨʦʟʩʽʶʚʘʯʘʤʠ 13 ʘʝʨʦʩʫʤʽʰʽ. 

 

 
ʈʠʩ. 1. ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʩʭʝʤʘ ʫʜʦʩʢʦʥʘʣʝʥʦʾ ʤʘʰʠʥʠ. 
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ʇʽʜ ʯʘʩ ʨʦʙʦʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʾ ʤʘʰʠʥʠ, ʟʘʚʘʥʪʘʞʝʥʽ ʪʫʢʠ 

ʚʠʥʦʩʷʪʴʩʷ ʫ ʚʽʜʨʝʛʫʣʴʦʚʘʥʽʡ ʟʘʩʣʽʥʢʦʶ 1 ʜʦʟʽ, ʚʝʨʭʥʴʦʶ ʣʘʥʢʦʶ 

ʞʠʚʠʣʴʥʠʢʘ 2 ʽʟ ʢʫʟʦʚʘ 4 ʽ ʧʦʜʘʶʪʴʩʷ ʥʘ ʞʦʣʦʙ 6, ʧʦ ʷʢʦʤʫ ʪʨʘʥʩʧʦʨʪʫʶʪʴʩʷ 

ʥʠʞʥʴʦʶ ʣʘʥʢʦʶ ʞʠʚʠʣʴʥʠʢʘ 2 ʫ ʟʚʦʨʦʪʥʴʦʤʫ ʥʘʧʨʷʤʢʫ. ʉʪʠʩʥʫʪʝ ʧʦʚʽʪʨʷ 

ʚʽʜ ʚʝʥʪʠʣʷʪʦʨʘ 5 ʯʝʨʝʟ ʧʦʚʽʪʨʦʧʨʦʚʽʜ 12 ʧʦʩʪʫʧʘʻ ʚ ʤʘʪʝʨʽʘʣʦʧʨʦʚʦʜʠ 14, 

ʟʘ ʝʞʝʢʪʦʨʘʤʠ 9 ʨʫʭʘʻʪʴʩʷ ʧʦʚʽʪʨʷʥʠʡ ʧʦʪʽʢ. ʊʫʢʠ, ʷʢʽ ʪʨʘʥʩʧʦʨʪʫʶʪʴʩʷ ʧʦ 

ʞʦʣʦʙʫ 6, ʧʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʡʦʛʦ ʟʨʽʟʫ 10 ʧʨʦʩʽʚʘʶʪʴʩʷ ʢʨʽʟʴ ʧʝʨʬʦʨʘʮʽʾ 

(ʤʽʞʧʨʫʪʢʦʚʠʡ ʧʨʦʩʪʽʨ) ʥʠʞʥʴʦʾ ʣʘʥʢʠ ʞʠʚʠʣʴʥʠʢʘ 2 ʚ ʣʽʡʢʠ 8, ʯʝʨʝʟ ʷʢʽ 

ʧʦʩʪʫʧʘʶʪʴ ʚ ʝʞʝʢʪʦʨʠ 9. ɺ ʦʩʪʘʥʥʽʭ ʪʫʢʠ ʟʤʽʰʫʶʪʴʩʷ ʟ ʧʦʚʽʪʨʷʥʠʤ 

ʧʦʪʦʢʦʤ, ʽ ʫʪʚʦʨʝʥʘ ʘʝʨʦʩʫʤʽʰ ʪʨʘʥʩʧʦʨʪʫʻʪʴʩʷ ʧʦ ʤʘʪʝʨʽʘʣʦʧʨʦʚʦʜʘʭ 

14(ʨʠʩ. 2),  ʜʦ ʨʦʟʩʽʶʚʘʯʽʚ 13, ʷʢʠʤʠ ʧʦʪʽʢ ʨʦʟʩʽʚʘʻʪʴʩʷ ʽ ʫ ʚʠʛʣʷʜʽ ʚʽʷʣʘ 

ʚʠʢʠʜʘʻʪʴʩʷ ʚ ʘʪʤʦʩʬʝʨʫ. ʇʽʜ ʜʽʻʶ ʦʜʝʨʞʘʥʦʾ ʢʽʥʝʪʠʯʥʦʾ ʝʥʝʨʛʽʾ ʽ ʩʠʣʠ 

ʟʝʤʥʦʛʦ ʪʷʞʽʥʥʷ ʪʫʢʠ, ʷʢʽ ʧʝʨʝʡʰʣʠ ʫ ʚʽʣʴʥʠʡ ʧʦʣʽʪ, ʨʦʟʩʽʚʘʶʪʴʩʷ ʽ ʦʩʽʜʘʶʪʴ 

ʥʘ ʧʦʚʝʨʭʥʶ ʧʦʣʷ. 

 

ɸ - ɸ 

 
ʈʠʩ. 2. ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʩʭʝʤʘ ʫʜʦʩʢʦʥʘʣʝʥʦʾ ʤʘʰʠʥʠ. 

 

ɿʘʚʜʷʢʠ ʚʠʢʦʥʘʥʥʶ ʤʘʪʝʨʽʘʣʦʧʨʦʚʦʜʽʚ 14 ʨʽʟʥʦʾ ʜʦʚʞʠʥʠ ʽ ʫʩʪʘʥʦʚʮʽ 

ʨʦʟʩʽʶʚʘʯʽʚ 13 ʟ ʧʦʩʪʽʡʥʠʤ ʢʨʦʢʦʤ ʜʦʩʷʛʘʻʪʴʩʷ ʷʢʽʩʥʝ ʚʥʝʩʝʥʥʷ ʪʫʢʽʚ ʟʘ 

ʨʦʙʦʯʦʶ ʰʠʨʠʥʦʶ ʟʘʭʚʘʪʘ ʤʘʰʠʥʠ.  

ɺʠʩʥʦʚʢʠ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʘʰʠʥʠ ʜʣʷ ʚʥʝʩʝʥʥʷ ʪʚʝʨʜʠʭ ʤʽʥʝʨʘʣʴʥʠʭ 

ʜʦʙʨʠʚ ʟ ʧʥʝʚʤʘʪʠʯʥʦʶ ʚʠʩʽʚʥʦʶ ʩʠʩʪʝʤʦʶ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʙʽʣʴʰ ʷʢʽʩʥʦʛʦ 

ʚʠʢʦʥʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʨʦʟʩʽʚʘʥʥʷ ʜʦʙʨʠʚ ʧʦ ʧʦʚʝʨʭʥʽ ʧʦʣʷ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. ɸʜʘʤʯʫʢ ɺ.ɺ. ʆʙʛʨʫʥʪʫʚʘʥʥʷ ʤʦʜʝʣʽ ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ. 

ʄʝʭʘʥʽʟʘʮʽʷ ʪʘ ʝʣʝʢʪʨʠʬʽʢʘʮʽʷ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. ɻʣʝʚʘʭʘ. ʅʅʎ 

Ăɯʄɽʉɻò, 2002. ɺʠʧ. 86. ʉ. 90-99. 
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2. ɸʜʘʤʯʫʢ ɺ.ɺ. ʇʽʜʩʫʤʢʠ ʩʪʚʦʨʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʜʣʷ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʚʝʨʜʠʭ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʽ ʭʽʤʤʝʣʽʦʨʘʥʪʽʚ. ʊʝʭʥʽʢʘ ɸʇʂ. 

2000. ˉ3. ʉ.10-12. 

 

 

 

ʋɼʂ 631.35.001.66 

 

ʋɼʆʉʂʆʅɸʃɽʅʅʗ ʂʆʅʉʊʈʋʂʎɯɰ ʈʆɿʇʀʃʖɺɸʃʔʅʀʍ 

ʇʈʀʉʊʈʆɰɺ ʆɹʇʈʀʉʂʋɺɸʏɸ ʇʆʃʔʆɺʀʍ ʂʋʃʔʊʋʈ 

 

ɺʦʡʪʶʢ ɼ. ɻ., ʆʥʠʱʝʥʢʦ ɺ. ɹ., ʆʥʠʱʝʥʢʦ ɹ. ɺ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ 

 

ɼʣʷ poʟʜiʣʴʥoʛo ʚʥeceʥʥʷ piʜʢʠʭ ʜoʙpʠʚ ʦʙʧʨʠʩʢʫʚʘʯʘʤʠ ʧʦʣʴʦʚʠʭ 

ʢʫʣʴʪʫʨ oʢpiʤ ceʥcopʥoʾ i ʘʚʪoʤʘʪʠʯʥo ʢepoʚʘʥoʾ ʪeʭʥiʢʠ, ʥeoʙʭiʜʥʘ 

cʧeʮiʘʣʴʥe ʚʘpiʘʮiʡʥe poʟʧʠʣʶʚʘʣʴʥe oʙʣʘʜʥʘʥʥʷ. 

Oʜʥiʻʶ ʟ ocʪʘʥʥiʭ poʟpoʙoʢ ʜʣʷ ʚʥeceʥʥʷ ʨʽʜʢʠʭ ʜoʙpʠʚ 

ʟʘʧpoʧoʥoʚʘʥo cʠcʪeʤʫ AMASELECT ʬipʤʠ AMAZONE. ʇpʠʟʥʘʯeʥʥʷ ʪʘ 

ʧpʠʥʮʠʧ ʜiʾ ʘʥʘʣoʛiʯʥʠʡ cʠcʪeʤi Varioselect ʧpoʪe ʫʧpʘʚʣiʥʥʷ poʙoʪoʶ 

poʟʧʠʣʶʚʘʯiʚ (ʚʤʠʢʘʥʥʷ ʪʘ ʚʠʤʠʢʘʥʥʷ) ʟʜiʡcʥʶʻʪʴcʷ ʟʘ ʜoʧoʤoʛoʶ 

eʣeʢʪpoʜʚʠʛʫʥʘ, ʱo ʞʠʚʠʪʴcʷ ʚiʜ ʙopʪoʚoʾ ʤepeʞi ʥʘʧpʫʛoʶ 12 ɺ. Poʙoʪʘ 

cʠcʪeʤʠ  ʧepeʜʙʘʯʘʻ ʧpʷʤe ʚʢʣʶʯeʥʥʷ ʬopcʫʥoʢ ʙeʟ ʮeʥʪpʘʣiʟoʚʘʥoʛo 

ʚʢʣʶʯeʥʥʷ ceʢʮiʡ. 

 

 
Pʠc. 1. ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ cʠcʪeʤʠ AMASELECT. 
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Pʠc. 2. ʊeʭʥoʣoʛiʯʥʘ cʭeʤʘ cʠcʪeʤʠ AMASELECT. 

 

ɼʣʷ ʚʠʛoʪoʚʣeʥʥʷ poʟʧʠʣʶʚʘʯʘ ʚʠʢopʠcʪoʚʫʶʪʴ ʧoʣiʤepʥi ʤʘʪepiʘʣʠ 

i ʢepʘʤiʢʘ, ʷʢi ʥʘ ʚiʜʤiʥʫ ʚiʜ ʢoʣoɹpoʚʠʭ ʤeʪʘʣiʚ, ʷʢ ʥʘʧpʠʢʣʘʜ, ʣʘʪʫʥʴ, ʥe 

ʧiʜʜʘʶʪʴcʷ ʢopoʟiʾ.  

ʇpʠ poʟpʘʭʫʥʢʫ opi̒ ʥʪoʚʥoʛo ʪʠcʢʫ ʧpʠ  ʚʥeceʥʥi cʫʤi ih ʂɸC + ʚoʜʘ 

+ ɿɿP cʣiʜ ʢepʫʚʘʪʠc  ̫ʪʘʙʣʠʮʷʤʠ ʢopʠʛʫʶʯʠʭ ʢoeʬiʮiʻʥʪiʚ.  

ʅeoʙʭiʜʥo ʢoʥʪpoʣʶʚʘʪʠ ʱiʣʴʥicʪʴ piʜʢoʛo ʜoʙpʠʚʘ ʟʘ ʜoʧoʤoʛoʶ 

ʤʘʥoʤeʪpiʚ i ʘpʤʘʪʫpʠ. ɼʣʷ ʧpʘʚʠʣʴʥoʛo peʛʫʣʶʚʘʥʥʷ poʙoʯoʛo ʪʠcʢʫ 

ʥeoʙʭiʜʥo ʧpoʚoʜʠʪʠ ʚʠʤipʶʚʘʥʥʷ ʚʠʪpʘʪʠ piʜʠʥʠ ʥʘ ʬopcʫʥʢʘʭ ʧoʣoɹʚoʛo 

oʙʧpʠcʢʫʚʘʯʘ eʢcʧepʠʤeʥʪʘʣʴʥʠʤ ʰʣʷʭoʤ, ocʢiʣʴʢʠ ʧpʠ ʥʠʟʴʢʠʭ 

ʪeʤʧepʘʪʫpʘʭ ʚiʜʙʫʚʘʻʪʴcʷ ʟʥʘʯʥe ʧʘʜiʥʥʷ ʪʠcʢʫ ʚ ʤʘʛicʪpʘʣi ʤiʞ 

ʤʘʥoʤeʪpoʤ i ʬopcʫʥʢʘʤʠ.  

ʇicʣʷ ʟʘʢiʥʯeʥʥʷ ʚʥeceʥʥʷ ʜoʙpʠʚ peʢoʤeʥʜʫʻʪʴcʷ peʪeʣʴʥe 

ʧpoʤʠʚʘʥʥʷ ʬopcʫʥoʢ i ʚc oɹʛo ʘʧʘpʘʪʫ ʧoʣoɹʚoʛo oʙʧpʠcʢʫʚʘʯʘ.  

ʆʪʞʝ, ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʽʩʥʫʻ ʚʝʣʠʢʠʡ ʚʠʙʽʨ ʥʘʢʦʥʝʯʥʠʢʽʚ, 

ʩʧʝʮʽʘʣʴʥʦ ʨʦʟʨʦʙʣʝʥʠʭ ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʚʽʜ ʚʥʝʩʝʥʥʷ ʨʽʜʢʠʭ 

ʜʦʙʨʠʚ. Cʫʯʘcʥi oʙʧpʠcʢʫʚʘʯi oʙʣʘʜʥʫʶʪʴcʷ poʟʧʠʣʶʚʘʣʴʥʠʤʠ 

ʥʘʢoʥeʯʥʠʢʘʤʠ ʚʠpoʙʥʠʮʪʚʘ ʚiʜoʤʠʭ ʟʘpʫʙiʞʥʠʭ ʬʽʨʤ, piʟʥʠʭ ʪʠʧiʚ ʜʣʷ 

ʧpoʚeʜeʥʥʷ piʟʥoʤʘʥiʪʥʠʭ ʚʠʜiʚ ʭiʤiʯʥoʾ oʙpoʙʢʠ pocʣʠʥ ï cʫʮiʣʴʥe 

ʥʘʥeceʥʥʷ ʭiʤiʯʥʠʭ ʧpeʧʘpʘʪiʚ, cʪpiʯʢoʚʘ oʙpoʙʢʘ ʤiʞpʷʜʴ, ʧpʠʢopeʥeʚʘ 

oʙpoʙʢʘ pocʣʠʥ, ʧoʚepʭʥeʚe ʚʥeceʥʥʷ piʜʢʠʭ ʤiʥepʘʣʴʥʠʭ ʜoʙpʠʚ ʪoʱo. 

ʂoʥcʪpʫʢʮiʷ ʾʭ piʟʥʠʪʴcʷ ʤiʞ coʙoʶ ʚ ʟʘʣeʞʥocʪi ʚiʜ ʧpʠʟʥʘʯeʥʥʷ ʪʘ ʫʤoʚ 

eʢcʧʣʫʘʪʘʮiʾ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. ʊʝʦʨʝʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʫ ʦʩʽʜʘʥʥʷ ʢʨʘʧʣʽ ʟʤʽʥʥʦʾ ʤʘʩʠ ʫ 

ʚʽʜʢʨʠʪʦʤʫ ʧʨʦʩʪʦʨʽ. / ɺ. ʆʥʠʱʝʥʢʦ, ɹ. ʆʥʠʱʝʥʢʦ, ɯ. ʃʶʙʯʝʥʢʦ // ʊʝʭʥʽʢʦ-

ʪʝʭʥʦʣʦʛʽʯʥʽ ʘʩʧʝʢʪʠ ʨʦʟʚʠʪʢʫ ʪʘ ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʦʚʦʾ ʪʝʭʥʽʢʠ ʽ ʪʝʭʥʦʣʦʛʽʡ 

ʜʣʷ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʋʢʨʘʾʥʠ. ʂ., 2013. ɺʠʧ. 17(31). ʉ. 220ï226. 
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ʋɼʂ 633.522 

 

ʐʃʗʍʀ ɯʅʊɽʅʉʀʌɯʂɸʎɯɰ ʇʈʆʎɽʉɯɺ ʇʈʀɻʆʊʋɺɸʅʅʗ ʊʈɽʉʊʀ 

ʂʆʅʆʇɽʃʔ 

 

ʐʝʡʯʝʥʢʦ ɺ. ʆ. 

ʇʦʣʪʘʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʂʦʨʦʧʯʝʥʢʦ ʉ. ʇ. 

ɯʥʩʪʠʪʫʪ ʣʫʙôʷʥʠʭ ʢʫʣʴʪʫʨ ʅɸɸʅ ʋʢʨʘʾʥʠ 

ʉʢʦʨʷʢ ʖ. ɹ., ʐʘʧʦʚʘʣ ʆ. ɺ. 

ʇʦʣʪʘʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ɯʥʩʪʠʪʫʪʦʤ ʣʫʙôʷʥʠʭ ʢʫʣʴʪʫʨ ʅɸɸʅ ʋʢʨʘʾʥʠ 

ʩʪʚʦʨʝʥʦ ʥʦʚʽ ʩʦʨʪʠ ʥʝʥʘʨʢʦʪʠʯʥʠʭ ʦʜʥʦʜʦʤʥʠʭ ʢʦʥʦʧʝʣʴ, ʷʢʽ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜʩʫʪʥʽʩʪʶ ʥʘʨʢʦʪʠʯʥʠʭ ʨʝʯʦʚʠʥ, ʚʠʩʦʢʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ 

ʟʘ ʚʦʣʦʢʥʦʤ ʪʘ ʥʘʩʽʥʥʷʤ. ɸʢʪʠʚʥʝ ʾʭ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʚʠʨʦʙʥʠʮʪʚʦ ʧʦʪʨʝʙʫʻ 

ʛʣʠʙʦʢʠʭ, ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʱʦʜʦ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʦʣʦʤʠ, ʪʨʝʩʪʠ ʪʘ ʚʦʣʦʢʥʘ. 

ʅʘʡʮʽʥʥʽʰʦʶ ʧʨʦʜʫʢʪʠʚʥʦʶ ʯʘʩʪʠʥʦʶ ʩʪʝʙʣʘ  ʻ ʢʦʥʦʧʣʷʥʠʡ ʣʫʙ, 

ʘʜʞʝ ʚʽʥ ʻ ʻʜʠʥʠʤ ʜʞʝʨʝʣʦʤ ʦʜʝʨʞʘʥʥʷ ʪʝʢʩʪʠʣʴʥʠʭ ʚʦʣʦʢʦʥ. 

ɸʥʘʪʦʤʽʯʥʽ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʪʝʙʝʣ ʩʦʣʦʤʠ ʪʘ ʪʨʝʩʪʠ 

ʩʫʯʘʩʥʠʭ ʥʝʥʘʨʢʦʪʠʯʥʠʭ ʦʜʥʦʜʦʤʥʠʭ ʢʦʥʦʧʝʣʴ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʜʚʦʜʦʤʥʠʭ 

ʢʦʥʦʧʝʣʴ, ʧʦʪʨʝʙʫʶʪʴ ʜʝʪʘʣʴʥʦʛʦ ʚʠʚʯʝʥʥʷ. 

ʂʣʽʪʠʥʠ ʧʝʨʚʠʥʥʦʛʦ ʚʦʣʦʢʥʘ ʚʠʩʦʢʦʚʦʣʦʢʥʠʩʪʦʛʦ ʩʦʨʪʫ ɻʣʫʭʽʚʩʴʢʽ 53 

ʤʘʶʪʴ ʧʨʷʤʦʢʫʪʥʫ ʘʙʦ ʧʨʠʟʤʦʧʦʜʽʙʥʫ ʬʦʨʤʫ, ʦʜʥʘʢʦʚʽ ʟʘ ʨʦʟʤʽʨʦʤ ʽ 

ʨʦʟʪʘʰʦʚʘʥʽ ʜʫʞʝ ʱʽʣʴʥʦ ʫ ʚʠʛʣʷʜʽ ʩʫʮʽʣʴʥʦʾ ʩʪʨʽʯʢʠ. ʇʫʯʢʠ ʚʦʣʦʢʦʥ ʯʽʪʢʦ 

ʥʝ ʜʠʬʝʨʝʥʮʽʶʶʪʴʩʷ, ʘ ʢʣʽʪʠʥʠ ʚʪʦʨʠʥʥʦʛʦ ʚʦʣʦʢʥʘ ʨʦʟʪʘʰʦʚʘʥʽ ʫ ʜʚʘ-ʪʨʠ 

ʨʷʜʠ, ʧʨʠʯʦʤʫ ʢʣʽʪʠʥʠ ʧʝʨʰʦʛʦ ʰʘʨʫ ʚʝʣʠʢʽ, ʟʘ ʨʦʟʤʽʨʦʤ, ʘ ʜʘʣʽ ʨʦʟʤʽʨʠ 

ʢʣʽʪʠʥ ʟʤʝʥʰʫʶʪʴʩʷ. ʌʦʨʤʘ ʢʣʽʪʠʥ ʟʜʝʙʽʣʴʰʦʛʦ ʦʚʘʣʴʥʘ. ʂʨʽʤ ʪʦʛʦ, ʫ 

ʩʪʝʙʣʘʭ ʥʝʥʘʨʢʦʪʠʯʥʠʭ ʦʜʥʦʜʦʤʥʠʭ ʢʦʥʦʧʝʣʴ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʘʯʥʝ 

ʧʦʪʦʚʱʝʥʥʷ ʢʣʽʪʠʥʥʠʭ ʩʪʽʥʦʢ, ʟʙʽʣʴʰʝʥʥʷ ʨʦʟʤʽʨʽʚ ʝʣʝʤʝʥʪʘʨʥʠʭ ʢʣʽʪʠʥ ʪʘ 

ʫʱʽʣʴʥʝʥʦʩʪʽ ʧʫʯʢʽʚ, ʱʦ ʡ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʨʦʩʪʘʥʥʷ ʣʽʥʽʡʥʦʾ ʱʽʣʴʥʦʩʪʽ 

ʚʦʣʦʢʥʘ, ʘ ʦʪʞʝ, ʽ ʟʥʠʞʝʥʥʷ ʡʦʛʦ ʷʢʦʩʪʽ. ʉʘʤʝ ʯʝʨʝʟ ʦʩʦʙʣʠʚʦʩʪʽ ʘʥʘʪʦʤʽʯʥʦʾ 

ʙʫʜʦʚʠ ʣʽʥʽʡʥʘ ʱʽʣʴʥʽʩʪʴ ʚʦʣʦʢʥʘ ʥʝʥʘʨʢʦʪʠʯʥʠʭ ʦʜʥʦʜʦʤʥʠʭ ʢʦʥʦʧʝʣʴ 

ʤʘʡʞʝ ʫ ʜʚʘ ʨʘʟʠ ʙʽʣʴʰʘ ʟʘ ʣʽʥʽʡʥʫ ʱʽʣʴʥʽʩʪʴ ʜʚʦʜʦʤʥʠʭ ʢʦʥʦʧʝʣʴ.  

ʄʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʻ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤ ʚʠʨʦʙʥʠʮʪʚʘ 

ʧʨʦʜʫʢʮʽʾ ʢʦʥʦʧʣʷʨʩʪʚʘ ʟʘʚʜʷʢʠ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʙʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ 

ʧʨʠʛʦʪʫʚʘʥʥʷ ʪʨʝʩʪʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ɻʦʣʦʚʥʠʤʠ ʯʠʥʥʠʢʘʤʠ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʻ 

ʧʦʰʫʢ ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʠʭ ʪʝʭʥʽʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʽʰʝʥʴ, ʷʢʽ ʙ ʫʤʦʞʣʠʚʠʣʠ 

ʧʽʜʚʠʱʠʪʠ ʷʢʽʩʪʴ ʪʘ ʩʢʦʨʦʪʠʪʠ ʪʝʨʤʽʥʠ ʧʨʠʛʦʪʫʚʘʥʥʷ ʪʨʝʩʪʠ. 

ɺ ʷʢʦʩʪʽ ʽʥʪʝʥʩʠʬʽʢʫʶʯʠʭ ʯʠʥʥʠʢʽʚ ʚʠʢʦʨʠʩʪʘʣʠ ʧʣʶʱʝʥʥʷ ʪʘ 

ʧʨʦʤʠʥʘʥʥʷ ʩʪʝʙʝʣ ʢʦʥʦʧʝʣʴ. 



"ȽɟɣɌɝəɱ ɛɜɚɍɗɑɘɔ ɓɑɘɗɑɜɚɍɝɨɖɚɲ ɘɑɡɌəɱɖɔ" (16ð18 ɒɚɎɞəɫ 2022 ɜɚɖɟ) 
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ʇʨʠʛʦʪʫʚʘʥʥʷ ʪʨʝʩʪʠ ʨʦʟʩʪʠʣʘʥʥʷʤ ʟʜʽʡʩʥʶʚʘʣʠ ʥʘ ʜʦʩʣʽʜʥʠʭ 

ʜʽʣʷʥʢʘʭ ɯʥʩʪʠʪʫʪʫ ʣʫʙôʷʥʠʭ ʢʫʣʴʪʫʨ ʅɸɸʅ ʋʢʨʘʾʥʠ. 

ʇʨʦʛʨʘʤʦʶ ʜʦʩʣʽʜʞʝʥʴ ʧʝʨʝʜʙʘʯʘʣʦʩʷ ʨʦʟʩʪʠʣ ʩʪʝʙʝʣ ʢʦʥʦʧʝʣʴ ʥʘ 

ʩʪʝʣʠʱʽ ʥʘ ʜʦʚʞʠʥʽ 1 ʤ.ʧ.: 

ʘ) ʱʽʣʴʥʽʩʪʴ 1 ʢʛ ʥʘ ʤʝʪʨʽ ʧʦʛʦʥʥʦʤʫ (ʚ ʦʜʥʦ ʩʪʝʙʣʦ); 

ʙ) ʱʽʣʴʥʽʩʪʴ 2 ʢʛ ʥʘ ʤʝʪʨʽ ʧʦʛʦʥʥʦʤʫ (ʚ ʜʚʘ ʩʪʝʙʣʘ); 

ʚ) ʱʽʣʴʥʽʩʪʴ 3 ʢʛ ʥʘ ʤʝʪʨʽ ʧʦʛʦʥʥʦʤʫ (ʚ ʪʨʠ ʩʪʝʙʣʘ). 

ɼʦʩʣʽʜ 1. ʈʦʟʩʪʠʣ ʩʪʝʙʝʣ ʢʦʥʦʧʝʣʴ ʥʘ ʧʣʽʚʢʫ ʥʘ ʜʦʚʞʠʥʽ 1 ʤ.ʧ. 

ɺʘʨʽʘʥʪ 1.1 ï ʱʽʣʴʥʽʩʪʴ 1 ʢʛ ʥʘ ʤʝʪʨʽ ʧʦʛʦʥʥʦʤʫ (ʚ ʦʜʥʦ ʩʪʝʙʣʦ). 

ɺʘʨʽʘʥʪ 1.2 ï ʱʽʣʴʥʽʩʪʴ 1 ʢʛ ʥʘ ʤʝʪʨʽ ʧʦʛʦʥʥʦʤʫ (ʚ ʦʜʥʦ ʩʪʝʙʣʦ) ʟʽ 

ʟʚʦʣʦʞʝʥʥʷʤ ʯʝʨʝʟ 1 ʜʦʙʫ. 

ɺʘʨʽʘʥʪ 1.3 ï ʱʽʣʴʥʽʩʪʴ 2 ʢʛ ʥʘ ʤʝʪʨʽ ʧʦʛʦʥʥʦʤʫ (ʚ  ʜʚʘ ʩʪʝʙʣʘ). 

ɺʘʨʽʘʥʪ 1.4 ï ʱʽʣʴʥʽʩʪʴ 3 ʢʛ ʥʘ ʤʝʪʨʽ ʧʦʛʦʥʥʦʤʫ (ʚ ʪʨʠ ʩʪʝʙʣʘ). 

ɼʦʩʣʽʜ 2. ʈʦʟʩʪʠʣ ʧʣʶʱʝʥʠʭ ʩʪʝʙʝʣ ʢʦʥʦʧʝʣʴ ʥʘ ʧʣʽʚʢʫ ʥʘ ʜʦʚʞʠʥʽ  

1 ʤ.ʧ. 

ɺʘʨʽʘʥʪ 2.1 ï ʱʽʣʴʥʽʩʪʴ 1 ʢʛ ʥʘ ʤʝʪʨʽ ʧʦʛʦʥʥʦʤʫ (ʚ ʦʜʥʦ ʩʪʝʙʣʦ). 

ɺʘʨʽʘʥʪ 2.2 ï ʱʽʣʴʥʽʩʪʴ 1 ʢʛ ʥʘ ʤʝʪʨʽ ʧʦʛʦʥʥʦʤʫ (ʚ ʦʜʥʦ ʩʪʝʙʣʦ) ʟʽ 

ʟʚʦʣʦʞʝʥʥʷʤ ʯʝʨʝʟ 1 ʜʦʙʫ. 

ɺʘʨʽʘʥʪ 2.3 ï ʱʽʣʴʥʽʩʪʴ 2 ʢʛ ʥʘ ʤʝʪʨʽ ʧʦʛʦʥʥʦʤʫ (ʚ  ʜʚʘ ʩʪʝʙʣʘ). 

ɺʘʨʽʘʥʪ 2.4 ï ʱʽʣʴʥʽʩʪʴ 3 ʢʛ ʥʘ ʤʝʪʨʽ ʧʦʛʦʥʥʦʤʫ (ʚ ʪʨʠ ʩʪʝʙʣʘ). 

ɼʦʩʣʽʜ 3. ʈʦʟʩʪʠʣ ʩʪʝʙʝʣ ʢʦʥʦʧʝʣʴ ʧʽʩʣʷ ʾʭ ʧʨʦʤʠʥʘʥʥʷ ʥʘ ʧʣʽʚʢʫ ʥʘ 

ʜʦʚʞʠʥʽ 1 ʤ.ʧ. 

ɺʘʨʽʘʥʪ 3.1 ï ʱʽʣʴʥʽʩʪʴ 1 ʢʛ ʥʘ ʤʝʪʨʽ ʧʦʛʦʥʥʦʤʫ (ʚ ʦʜʥʦ ʩʪʝʙʣʦ). 

ɺʘʨʽʘʥʪ 3.2 ï ʱʽʣʴʥʽʩʪʴ 1 ʢʛ ʥʘ ʤʝʪʨʽ ʧʦʛʦʥʥʦʤʫ (ʚ ʦʜʥʦ ʩʪʝʙʣʦ) ʟʽ 

ʟʚʦʣʦʞʝʥʥʷʤ ʯʝʨʝʟ 1 ʜʦʙʫ. 

ɺʘʨʽʘʥʪ 3.3 ï ʱʽʣʴʥʽʩʪʴ 2 ʢʛ ʥʘ ʤʝʪʨʽ ʧʦʛʦʥʥʦʤʫ (ʚ  ʜʚʘ ʩʪʝʙʣʘ). 

ɺʘʨʽʘʥʪ 3.4 ï ʱʽʣʴʥʽʩʪʴ 3 ʢʛ ʥʘ ʤʝʪʨʽ ʧʦʛʦʥʥʦʤʫ (ʚ ʪʨʠ ʩʪʝʙʣʘ). 

ʆʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ ʩʪʝʙʝʣ ʢʦʥʦʧʝʣʴ ʟʜʽʡʩʥʶʚʘʣʠ ʟʘ ʪʘʢʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ, ʷʢ ʜʦʚʞʠʥʘ ʪʘ ʜʽʘʤʝʪʨ ʩʪʝʙʝʣ, ʚʤʽʩʪ ʽ ʨʦʟʨʠʚʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʣʫʙʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ɻʆʉʊ 11008-64 "ʉʦʣʦʤʘ ʢʦʥʦʧʣʷʥʘʷ. 

ʊʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ" ʪʘ ɻʆʉʊ 27024-86 "ʉʦʣʦʤʘ ʢʦʥʦʧʣʷʥʘʷ. ʊʝʭʥʠʯʝʩʢʠʝ 

ʫʩʣʦʚʠʷ". ʆʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ ʪʨʝʩʪʠ ʧʨʦʚʦʜʠʣʠ ʟʛʽʜʥʦ ʟ ʚʠʤʦʛʘʤʠ ɻʆʉʊ 

6729-60 "ʊʨʝʩʪʘ ʢʦʥʦʧʣʷʥʘʷ. ʊʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ" ʽ ɻʆʉʊ 27345-87 

"ʊʨʝʩʪʘ ʢʦʥʦʧʣʷʥʘʷ. ʊʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ" ʟʘ ʪʘʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʷʢ 

ʜʦʚʞʠʥʘ ʪʘ ʜʽʘʤʝʪʨ ʩʪʝʙʝʣ, ʩʪʫʧʽʥʴ ʦʙʨʦʙʣʶʚʘʥʦʩʪʽ ʪʨʝʩʪʠ, ʚʠʭʽʜ ʽ ʨʦʟʨʠʚʥʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʦʣʦʢʥʘ. ɺʠʟʥʘʯʘʣʠ ʪʘʢʦʞ ʛʥʫʯʢʽʩʪʴ ʪʘ ʣʽʥʽʡʥʫ ʱʽʣʴʥʽʩʪʴ 

ʚʦʣʦʢʥʘ, ʚʠʜʽʣʝʥʦʛʦ ʽʟ ʪʨʝʩʪʠ ʢʦʥʦʧʝʣʴ. 

ʋ ʚʩʽʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʚʘʨʽʘʥʪʘʭ ʦʙʝʨʪʘʥʥʷ ʩʪʨʽʯʦʢ ʟʜʽʡʩʥʝʥʦ 

ʦʜʥʦʯʘʩʥʦ ʟʘ ʫʤʦʚ ʜʦʩʷʛʥʝʥʥʷ ʧʦʪʝʤʥʽʥʥʷ ʚʝʨʭʥʴʦʛʦ ʰʘʨʫ.  

ɺʠʩʥʦʚʢʠ. 

1. ʅʘʡʰʚʠʜʰʝ ʚ ʫʤʦʚʘʭ ʞʦʚʪʥʷ-ʣʠʩʪʦʧʘʜʘ ʤʽʩʷʮʽʚ ʟʘ 37 ʜʥʽʚ ʪʨʝʩʪʘ ʽʟ 

ʩʦʣʦʤʠ ʢʦʥʦʧʝʣʴ ʧʨʠʛʦʪʫʚʘʣʘʩʷ  ʫ ʚʘʨʽʘʥʪʘʭ ʨʦʟʩʪʠʣʫ ʥʘ ʧʣʽʚʢʫ ʱʽʣʴʥʽʩʪʶ 



ȳɍɱɜəɔɖ ɞɑɓ ɐɚɛɚɎɱɐɑɕ XɁȣȣȣ ȸɱɒəɌɜɚɐəɚɲ əɌɟɖɚɎɚɲ ɖɚəɠɑɜɑəɢɱɲ 
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1 ʢʛ/ʤʧ ʟʽ ʟʚʦʣʦʞʝʥʥʷʤ ʪʘ ʙʝʟ ʥʴʦʛʦ ʩʪʝʙʝʣ ʧʣʶʱʝʥʠʭ, ʧʽʩʣʷ  ʧʨʦʤʠʥʘʥʥʷ ʪʘ 

ʙʝʟ ʟʤʽʥʠ ʾʭ ʩʪʨʫʢʪʫʨʠ. 

2. ɿʘ 46 ʜʥʽʚ ʪʨʝʩʪʘ ʽʟ ʩʦʣʦʤʠ ʢʦʥʦʧʝʣʴ ʧʨʠʛʦʪʫʚʘʣʘʩʷ ʧʨʠ ʨʦʟʩʪʠʣʽ ʥʘ 

ʧʣʽʚʢʫ ʚʠʱʝʟʛʘʜʘʥʠʭ ʚʘʨʽʘʥʪʽʚ ʱʽʣʴʥʽʩʪʶ 2 ʢʛ/ʤʧ ʪʘ ʚ ʢʦʥʪʨʦʣʴʥʦʤʫ 

ʚʘʨʽʘʥʪʽ ʥʘ ʩʪʝʣʠʱʽ ʱʽʣʴʥʽʩʪʶ 1 ʢʛ/ʤʧ, ʘ ʟʘ 50 ʜʥʽʚ  - ʫ ʚʘʨʽʘʥʪʘʭ ʨʦʟʩʪʠʣʫ ʥʘ 

ʧʣʽʚʢʫ ʱʽʣʴʥʽʩʪʶ 3 ʢʛ/ʤʧ ʪʘ ʚ ʢʦʥʪʨʦʣʴʥʦʤʫ ʚʘʨʽʘʥʪʽ ʥʘ ʩʪʝʣʠʱʽ ʟʽ 

ʱʽʣʴʥʽʩʪʶ 2 ʪʘ 3 ʢʛ/ʤʧ. 

3. ɿʘ ʚʤʽʩʪʦʤ ʢʦʩʪʨʠʮʽ (1,2-1,6%) ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ɻʆʉʊ 10379-76 

çʇʝʥʴʢʘ ʪʨʝʧʘʥʘʷ. ʊʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷè ʚʠʨʦʙʣʝʥʝ ʜʦʚʛʝ ʚʦʣʦʢʥʦ ʟ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʚʘʨʽʘʥʪʽʚ ʧʨʠʛʦʪʫʚʘʥʥʷ ʪʨʝʩʪʠ ʢʦʥʦʧʝʣʴ ʚʽʜʧʦʚʽʜʘʻ 2 ï 3-ʤʫ 

ʩʦʨʪʫ. 

4. ɿʘ ʚʤʽʩʪʦʤ ʣʘʧʠ (1,8-2,5%) ʚʠʨʦʙʣʝʥʝ ʜʦʚʛʝ ʚʦʣʦʢʥʦ ʟ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʚʘʨʽʘʥʪʽʚ ʧʨʠʛʦʪʫʚʘʥʥʷ ʪʨʝʩʪʠ ʢʦʥʦʧʝʣʴ ʚʽʜʧʦʚʽʜʘʻ 3 ï 4-ʤʫ 

ʩʦʨʪʫ. 

5. ɿʘ ʚʤʽʩʪʦʤ ʣʠʢʦ ʧʦʜʽʙʥʠʭ ʧʘʩʤ (6,5-10,5%) ʚʠʨʦʙʣʝʥʝ ʜʦʚʛʝ ʚʦʣʦʢʥʦ 

ʟ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʚʘʨʽʘʥʪʽʚ ʧʨʠʛʦʪʫʚʘʥʥʷ ʪʨʝʩʪʠ ʢʦʥʦʧʝʣʴ ʚʽʜʧʦʚʽʜʘʻ 3 ï 4-

ʤʫ ʩʦʨʪʫ. 

6. ɿʘ ʧʦʢʘʟʥʠʢʦʤ ʨʦʟʨʠʚʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ (16,6-25,1 ʜʘʅ) ʚʠʨʦʙʣʝʥʝ 

ʜʦʚʛʝ ʚʦʣʦʢʥʦ ʟ ʚʘʨʽʘʥʪʽʚ ʧʨʠʛʦʪʫʚʘʥʥʷ ʪʨʝʩʪʠ 1.2, 1.3, 2.1, 2.2 ʪʘ 3.2 

ʚʽʜʧʦʚʽʜʘʻ 3-ʤʫ ʩʦʨʪʫ, ʘ ʟ ʫʩʽʭ ʽʥʰʠʭ ʚʘʨʽʘʥʪʽʚ - 4-ʤʫ ʩʦʨʪʫ. 

7. ʇʦʢʘʟʥʠʢ ʣʽʥʽʡʥʦʾ ʱʽʣʴʥʦʩʪʽ ʚʠʨʦʙʣʝʥʦʛʦ ʜʦʚʛʦʛʦ ʚʦʣʦʢʥʘ ʟ ʫʩʽʭ 

ʚʘʨʽʘʥʪʽʚ ʧʨʠʛʦʪʫʚʘʥʥʷ ʪʨʝʩʪʠ ʢʦʥʦʧʝʣʴ ʧʝʨʝʚʠʱʫʻ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʝ 

ʟʥʘʯʝʥʥʷ 50 ʊʝʢʩ, ʪʦʤʫ ʚʦʥʦ ʻ ʥʝ ʩʪʘʥʜʘʨʪʥʠʤ, ʷʢ ʽ ʟʘ ʢʦʤʧʣʝʢʩʦʤ 

ʧʦʢʘʟʥʠʢʽʚ ʚ ʮʽʣʦʤʫ (ʧʦʟʥʘʯʢʘ ʥ/ʩ ʦʟʥʘʯʘʻ, ʱʦ ʚʦʣʦʢʥʦ ʻ ʥʝʩʪʘʥʜʘʨʪʥʠʤ). 

 

 

 

ʋɼʂ 631.319 

 

ɸʅɸʃɯɿ ʈɽɿʋʃʔʊɸʊɯɺ ʇʆʃʔʆɺʀʍ ɼʆʉʃɯɼɾɽʅʔ  ɹʆʈʆʅʀ 

ɼʀʉʂʆɺʆɰ ɼʉʄ ɸɻɼ-2,4 

 

ɺʦʣʠʢ ɹ. ɸ., ʃʝʧʝʪʴ ɭ. ɯ. 

ɼʥʽʧʨʦʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʘʨʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʄʘʪʚ̔̒ ʥʢʦ ʄ. ɸ. 

ʊʆɺ ɼʥʽʧʨʦʚʩʴʢʽ ʩʽʣʴʛʦʩʧʤʘʰʠʥʠ 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ɻʨʫʥʪʦʦʙʨʦʙʥʽ ʘʛʨʝʛʘʪʠ, ʚ ʦʩʥʦʚʫ ʷʢʠʭ 

ʟʘʢʣʘʜʝʥʽ ʜʠʩʢʦʚʽ ʨʦʙʦʯʽ ʦʨʛʘʥʠ (ʙʦʨʦʥʠ,ʣʫʱʠʣʴʥʠʢʠ, ʜʠʩʢʘʪʦʨʠ ʧʣʫʛʠ) 

ʟʥʘʭʦʜʷʪʴ ʚʩʝ ʙʽʣʴʰʝ ʧʦʰʠʨʝʥʥʷ. ʇʦʟʠʪʠʚʥʽ ʷʢʦʩʪʽ ʪʘʢʠʭ ʘʛʨʝʛʘʪʽʚ 

ʥʝʟʘʧʝʨʝʯʥʽ: ʩʫʪʪʻʚʦ ʤʝʥʰʠʡ ʪʷʛʦʚʠʡ ʦʧʽʨ, ʤʦʞʣʠʚʽʩʪʴ ʨʝʛʫʣʶʚʘʪʠ ʷʢʽʩʪʴ 

ʢʨʠʰʝʥʥʷ ʽ ʨʦʟʧʫʰʝʥʥʷ ʛʨʫʥʪʫ. ʆʩʥʦʚʥʽ ʧʝʨʝʚʘʛʠ ʜʠʩʢʦʚʠʭ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ 

ʦʙʫʤʦʚʣʝʥʽ ʦʙʝʨʪʘʥʥʷʤ ʜʠʩʢʘ ʜʦʚʢʦʣʘ ʦʩʽ ʢʨʽʧʣʝʥʥʷ ʽ ʤʦʞʣʠʚʽʩʪʶ 



"ȽɟɣɌɝəɱ ɛɜɚɍɗɑɘɔ ɓɑɘɗɑɜɚɍɝɨɖɚɲ ɘɑɡɌəɱɖɔ" (16ð18 ɒɚɎɞəɫ 2022 ɜɚɖɟ) 

 
97 

ʟʤʽʥʶʚʘʪʠ ʢʫʪʠ ʧʦʩʪʘʥʦʚʢʠ ʜʦ ʥʘʧʨʷʤʢʫ ʨʫʭʫ ʽ ʚʝʨʪʠʢʘʣʽ. ɸʣʝ ʤʘʰʠʥʘ ʤʘʻ 

ʽ ʩʫʪʪʻʚʽ ʥʝʜʦʣʽʢʠ ʥʘʜ ʫʩʫʥʝʥʥʷʤ ʷʢʠʭ ʧʨʘʮʶʶʪʴ ʷʢ ʚʠʨʦʙʥʠʢʠ ʪʝʭʥʽʢʠ , ʪʘʢ 

ʽ ʥʘʫʢʦʚʮʽ. 

ʗʢ ʧʨʘʚʠʣʦ, ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʤʘʰʠʥ  ʩʪʦʩʫʻʪʴʩʷ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ  ʦʩʥʦʚʥʠʭ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ. ɺ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʮʝ ʜʠʩʢ ʽ 

ʩʪʦʷʢ [1-3].  

ɺ ʪʦʡ ʞʝ ʯʘʩ, ʷʢ ʧʦʢʘʟʫʻ ʜʦʩʚʽʜ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʝʭʥʦʣʦʛʽʯʥʘ ʥʘʜʽʡʥʽʩʪʴ 

ʤʘʰʠʥʠ ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʜʠʩʢʦʚʦʛʦ ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʫ.  

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʴ ʻ ʧʦʢʨʘʱʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʘ 

ʨʘʭʫʥʦʢ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʜʦʧʦʤʽʞʥʠʭ ʝʣʝʤʝʥʪʽʚ ʢʦʥʩʪʨʫʢʮʽʾ ʤʘʰʠʥʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ʂʦʥʩʪʨʫʢʮʽʷ ʜʠʩʢʦʚʦʾ ʙʦʨʦʥʠ ɼʉʄ ɸɻɼ-2,4 

ʤʘʻ ʥʘʩʪʫʧʥʽ ʚʽʜʤʽʥʥʦʩʪʽ. ɿ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʞʦʨʩʪʢʦʩʪʽ ʨʘʤʠ ʚʦʥʘ 

ʚʠʛʦʪʦʚʣʝʥʘ ʟ  ʪʨʫʙʠ 100ʭ100ʭ6 ʩʪʘʣʴ S355J2H ɿʙʽʣʴʰʝʥʥʷ ʞʦʨʩʪʢʦʩʪʽ 

ʨʘʤʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʧʨʠʟʚʝʣʦ ʜʦ ʟʤʝʥʰʝʥʥʷ ʧʨʦʛʠʥʽʚ ʚ ʧʨʦʮʝʩʽ ʜʠʥʘʤʽʯʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ. ʗʢ ʥʘʩʣʽʜʦʢ ʧʦʢʨʘʱʠʣʘʩʴ ʩʪʘʣʽʩʪʴ ʭʦʜʫ  ʟʘ ʛʣʠʙʠʥʦʶ ʜʦ Ñ 1.5 

ʩʤ ʧʨʦʪʠ 2,0 ʩʤ  ʫ ʩʝʨʽʡʥʦʾ ʤʘʰʠʥʠ. ɺʠʩʦʪʘ ʥʝʧʦʨʫʰʝʥʠʭ ʛʨʝʙʝʥʽʚ ʥʘ ʜʥʽ 

ʙʦʨʦʟʥʠ (0.25-0,30)Țʘ,ʜʝ ʘ ï ʛʣʠʙʠʥʘ ʨʦʙʦʯʦʛʦ ʭʦʜʫ,  ʧʨʦʪʠ 0,33 ʫ ʩʝʨʽʡʥʦʾ 

ʤʘʰʠʥʠ. 

ʉʪʦʷʢ ʜʠʩʢʘ ʦʩʥʘʱʝʥʠʡ ʤʝʭʘʥʽʟʤʦʤ ʨʝʛʫʣʶʚʘʥʥʷ ʢʫʪʘ ʧʦʩʪʘʥʦʚʢʠ 

ʜʠʩʢʘ ʜʦ ʥʘʧʨʷʤʢʫ ʨʫʭʫ ʥʘ ʦʩʥʦʚʽ ʬʽʛʫʨʥʠʭ ʬʨʠʢʮʽʡʥʠʭ ʰʘʡʙ, (ʨʠʩ.1). 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʬʽʛʫʨʥʠʭ ʬʨʠʢʮʽʡʥʠʭ ʰʘʡʙ ʜʦʟʚʦʣʠʣʦ ʨʦʟʰʠʨʠʪʠ ʜʽʘʧʘʟʦʥ 

ʨʝʛʫʣʶʚʘʥʥʷ ʢʫʪʘ ʧʦʩʪʘʥʦʚʢʠ ʜʠʩʢʘ ʜʦ ʥʘʧʨʷʤʢʫ ʨʫʭʫ ʜʦ 35 ʛʨʘʜʫʩʽʚ ʽ 

ʟʨʦʙʠʪʠ ʡʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʬʽʢʩʦʚʘʥʠʤ ʟ ʰʘʛʦʤ ʫ 7 ʛʨʘʜʫʩʽʚ, ʱʦ ʨʦʟʰʠʨʶʻ 

ʪʝʭʥʦʣʦʛʽʯʥʽ ʤʦʞʣʠʚʦʩʪʽ ʤʘʰʠʥʠ. 

ʄʝʭʘʥʽʟʤ ʤʘʻ ʜʚʘ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʚʠʢʦʥʘʥʥʷ : ʞʦʨʩʪʢʠʡ  ʽ 

ʧʽʜʧʨʫʞʠʥʝʥʠʡ. ʇʽʜʧʨʫʞʠʥʝʥʠʡ ʚʘʨʽʘʥʪ ʟʘʙʝʟʧʝʯʫʻ ʚ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ 

ʟʙʫʜʞʝʥʥʷ ʤʽʢʨʦʢʦʣʠʚʘʥʴ, ʘʤʧʣʽʪʫʜʦʶ ʜʦ 1,0 ʤʤ, ʱʦ ʧʦʢʨʘʱʫʻ ʨʝʞʠʤ 

ʨʽʟʘʥʥʷ ʨʦʩʣʠʥʥʠʭ ʨʝʰʪʦʢ ʽ ʦʩʦʙʣʠʚʦ ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ ʨʦʩʣʠʥ.    

 
ʈʠʩ. 1. ʉʭʝʤʘ ʢʦʥʩʪʨʫʢʪʠʚʥʘ ʩʪʦʷʢʘ ʫ ʟʙʦʨʽ (ʙʘʟʦʚʠʡ ʚʘʨʽʘʥʪ):  

1 ï ʩʪʦʷʢ; 2 ï ʜʠʩʢ; 3 ï ʨʘʤʘ ʤʘʰʠʥʠ; 4 ï ʬʣʘʥʝʮʴ; 5 ï ʰʘʡʙʘ ʬʽʛʫʨʥʘ 

ʬʨʠʢʮʽʡʥʘ; 6 ïh ʘʡʙʘ; 7ï ʛʘʡʢʘ; 8 ï ʭʚʦʩʪʦʚʠʢ ʩʪʦʷʢʘ 
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ʈʘʮʽʦʥʘʣʴʥʽʩʪʴ ʚʥʝʩʝʥʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʟʤʽʥ ʧʽʜʪʚʝʨʜʞʝʥʘ ʨʷʜʦʤ 

ʧʦʣʴʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. ɼʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʫʚʘʣʠʩʴ ʥʘ ʨʦʙʦʯʠʡ ʰʚʠʜʢʦʩʪʽ 

12 ʢʤ/ʛʦʜ. 

ʂʫʪ ʧʦʩʪʘʥʦʚʢʠ ʜʠʩʢʘ ʜʦ ʚʝʨʪʠʢʘʣʽ Ŭ = 23 ʛʨʘʜʫʩʠ. 

ʂʫʪ ʧʦʩʪʘʥʦʚʢʠ ʜʦ ʥʘʧʨʷʤʢʫ ʨʫʭʫ ɓ = 0 ï 7- 14-21 ʛʨʘʜʫʩʽʚ. 

ɻʣʠʙʠʥʘ ʨʦʙʦʯʦʛʦ ʭʦʜʫ 12 ʩʤ. 

ʗʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʢʨʠʰʝʥʥʷ ʽ ʨʦʟʧʫʰʝʥʥʷ ʥʝ ʜʦʩʣʽʜʞʫʚʘʣʠʩʴ, ʘʣʝ 

ʤʝʪʦʜʦʤ ʝʢʩʧʝʨʪʥʦʾ ʦʮʽʥʢʠ ʚʦʥʠ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʤʝʞʘʭ ʘʛʨʦʪʝʭʥʽʯʥʠʭ ʚʠʤʦʛ 

ɺʠʢʦʥʘʥʥʷ ʧʨʠʢʦʯʫʶʯʦʛʦ ʦʧʦʨʥʦʛʦ ʢʘʪʢʘ ʪʨʫʙʯʘʪʠʤ ʜʦʟʚʦʣʠʣʦ 

ʟʤʝʥʰʠʪʠ ʥʘʤʦʪʫʚʘʥʥʷ ʨʦʩʣʠʥʥʠʭ ʨʝʰʪʦʢ ʥʘ ʙʘʨʘʙʘʥ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ 

ʟʤʝʥʰʠʣʦ ʚʠʪʨʘʪʠ ʯʘʩʫ ʥʘ ʡʦʛʦ ʯʠʱʝʥʥʷ. 

ɺʠʩʥʦʚʢʠ. ʆʩʥʦʚʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʚʥʝʩʝʥʠʭ ʟʤʽʥ ʩʣʽʜ ʚʚʘʞʘʪʠ ʧʽʜʚʠʱʝʥʥʷ ʥʘ 10 -15% ʢʦʝʬʽʮʽʻʥʪʫ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʙʦʯʦʛʦ ʯʘʩʫ ʟʤʽʥʠ ʟʘ ʨʘʭʫʥʦʢ ʟʤʝʥʰʝʥʥʷ ʯʘʩʫ ʥʘ ʫʩʫʥʝʥʥʷ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʽʜʤʦʚ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. ɻʫʮʦʣ ʆ. ʇ. ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨiʚ i ʨʝʞʠʤiʚ ʨʫʭʫ 

ˇʨʫʥʪʦʦʙʨʦʙʥʠʭ ʤʘʰʠʥ ʟ ʜʠʩʢʦʚʠʤʠ ʨʦʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ: ʘʚʪʦʨʝʬ. ʜʠʩ... 

ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ. ʄʝʣiʪʦʧʦʣʴ, 2012. 24 ʩ. 
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ʈɽɿʋʃʔʊɸʊʀ ɼʆʉʃɯɼɾɽʅʔ ʇʆ ʆʏʀʑɽʅʅʖ ʅɸʉɯʅʅʗ 

ʎʋʂʈʆɺʆɻʆ ɹʋʈʗʂɸ ɺɯɼ ɼʀʂʆʁ ʈɽɼʔʂʀ ɺ ɿɸʃɽɾʅʆʉʊʀ ɺɯɼ 

ʇʆɼɸʏɯ ʄɸɻʅɯʊʅʆɻʆ ʇʆʈʆʐʂʋ ɺ ɽʃɽʂʊʈʆʄɸɻʅɯʊʅɯʁ 

ʅɸʉɯʅʅɭʆʏʀʉʅɯʁ ʄɸʐʀʅɯ 

 

ɻʦʣʦʚʯʝʥʢʦ ɻ. ʉ. 

ʉʫʤʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

  

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ɺ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ 

ʧʽʩʣʷʟʙʠʨʘʣʴʥʘ ʦʙʨʦʙʢʘ ʥʘʩʽʥʥʷ ʟʘʡʤʘʻ ʚʘʞʣʠʚʝ ʤʽʩʮʝ ʽ ʤʘʻ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ 

ʚ ʟʥʠʞʝʥʥʽ ʩʦʙʽʚʘʨʪʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ʽ ʦʜʝʨʞʘʥʥʽ ʚʠʩʦʢʠʭ ʚʨʦʞʘʾʚ. ɺʠʜʘʣʝʥʥʷ 

ʽʟ ʚʦʨʦʭʫ ʥʘʩʽʥʥʷ ʮʫʢʨʦʚʦʛʦ ʙʫʨʷʢʘ ʥʘʩʽʥʥʷ ʙʫʨôʷʥʽʚ ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʻ 

ʪʦʚʘʨʥʫ ʾʭ ʮʽʥʥʽʩʪʴ, ʧʦʣʽʧʰʫʻ ʾʭ ʧʦʩʽʚʥʽ ʷʢʦʩʪʽ, ʟʥʠʞʫʻ ʟʘʩʤʽʯʝʥʥʷ ʧʦʣʽʚ ʽ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʙʫʨôʷʥʽʚ. ʋ ʦʩʪʘʥʥʽ ʨʦʢʠ ʚ ʉʫʤʩʴʢʠʡ ʪʘ ʽʥʰʠʭ ʦʙʣʘʩʪʷʭ 

ʋʢʨʘʾʥʠ ʥʘʩʽʥʥʷ ʮʫʢʨʦʚʦʛʦ ʙʫʨʷʢʘ ʟʘʩʤʽʯʝʥʝ ʜʠʢʦʶ ʨʝʜʴʢʦʶ. 

ɸʥʘʣʽʟ ʦʩʥʦʚʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʏʠʥʥʠʤ ʜʝʨʞʘʚʥʠʤ ʩʪʘʥʜʘʨʪʦʤ ʥʘ 

ʥʘʩʽʥʥʷ ʮʫʢʨʦʚʦʛʦ ʙʫʨʷʢʘ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʠʢʦʾ ʨʝʜʴʢʠ ʚ ʥʘʩʽʥʥʽ  ʮʫʢʨʦʚʦʛʦ 

ʙʫʨʷʢʘ ʥʝ ʧʦʚʠʥʥʦ ʙʫʪʠ ʙʽʣʴʰʝ, ʥʽʞ 0,1 % ʟʘ ʤʘʩʦʶ. ʇʽʩʣʷ ʚʠʚʯʝʥʥʷ ʩʢʣʘʜʫ 

ʥʘʩʽʥʥʻʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʮʫʢʨʦʚʠʭ ʙʫʨʷʢʽʚ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʘ ʧʨʘʢʪʠʮʽ 



"ȽɟɣɌɝəɱ ɛɜɚɍɗɑɘɔ ɓɑɘɗɑɜɚɍɝɨɖɚɲ ɘɑɡɌəɱɖɔ" (16ð18 ɒɚɎɞəɫ 2022 ɜɚɖɟ) 
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ʙʫʨʷʢʽʚʥʠʢʠ ʉʫʤʱʠʥʠ, ʽ ʚʽʜʧʦʚʽʜʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ 1 ʢʛ 

ʥʘʩʽʥʥʻʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʮʫʢʨʦʚʠʭ ʙʫʨʷʢʽʚ ʤʘʻ ʙʫʪʠ ʥʝ ʙʽʣʴʰʝ 50 ï 55 ʥʘʩʽʥʠʥ 

ʜʠʢʦʾ ʨʝʜʴʢʠ [1]. 

 ʌʘʢʪʠʯʥʦ ʥʘ ʥʘʩʽʥʥʻʦʯʠʩʥʽ ʟʘʚʦʜʠ ʥʘʜʭʦʜʷʪʴ ʧʘʨʪʽʾ ʥʘʩʽʥʥʷ ʮʫʢʨʦʚʦʛʦ 

ʙʫʨʷʢʘ ʟ ʚʤʽʩʪʦʤ ʜʠʢʦʾ ʨʝʜʴʢʠ 250 ï 350  ʰʪ. ʽ ʙʽʣʴʰʝ ʚ ʦʜʥʦʤʫ ʢʽʣʦʛʨʘʤʽ. 

 ʂʨʠʪʠʯʥʘ ʰʚʠʜʢʽʩʪʴ ʥʘʩʽʥʥʷ ʮʫʢʨʦʚʦʛʦ ʙʫʨʷʢʘ ʩʢʣʘʜʘʻ 4,0 ï 6,0 ʤ/ʩ, ʘ 

ʥʘʩʽʥʥʷ ʜʠʢʦʾ ʨʝʜʴʢʠ ï 3,1 ï 7,3 ʤ/ʩ [2]. ɺ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʧʦʜʽʣʫ ʥʘʩʽʥʥʷ 

ʮʫʢʨʦʚʦʛʦ ʙʫʨʷʢʘ ʽ ʜʠʢʦʾ ʨʝʜʴʢʠ ʟʘ ʘʝʨʦʜʠʥʘʤʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʜʦʩʷʛʪʠ 

ʥʝʤʦʞʣʠʚʦ. 

 ʅʘʩʽʥʥʷ ʮʫʢʨʦʚʦʛʦ ʙʫʨʷʢʘ ʪʘ ʜʠʢʦʾ ʨʝʜʴʢʠ ʤʘʶʪʴ ʚʽʜʧʦʚʽʜʥʦ ʥʘʩʪʫʧʥʽ 

ʨʦʟʤʽʨʥʽ ʧʦʢʘʟʥʠʢʠ: ʜʦʚʞʠʥʫ  2,5 ï 7,0 ʪʘ 3,1 ï 7,3 ʤʤ, ʰʠʨʠʥʫ 2,5 ï 7,0 ʪʘ 

2,2 ï 6,9 ʤʤ ʽ ʪʦʚʱʠʥʫ 1,8 ï 4,0 ʪʘ 2,0 ï 4,2 ʤʤ. 

ɺ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʧʦʜʽʣʫ ʥʘʩʽʥʥʷ ʮʫʢʨʦʚʦʛʦ ʙʫʨʷʢʘ ʽ ʜʠʢʦʾ ʨʝʜʴʢʠ ʟʘ 

ʨʦʟʤʽʨʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʜʦʩʷʛʪʠ ʥʝʤʦʞʣʠʚʦ. 

ʅʘ ʛʽʨʢʘʭ ʟ ʧʦʟʜʦʚʞʥʽʤ ʨʫʭʦʤ ʧʦʣʦʪʥʘ ʯʘʩʪʦʯʢʠ ʧʦʜʽʣʷʶʪʴʩʷ ʟʘ 

ʬʦʨʤʦʶ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʰʦʨʩʪʢʦʩʪʽ ʾʭ ʧʦʚʝʨʭʥʽ. ɻʣʘʜʝʥʴʢʽ ʯʘʩʪʦʯʢʠ 

ʢʨʫʛʣʽʰʦʾ ʬʦʨʤʠ ʩʢʦʯʫʶʪʴʩʷ ʚʥʠʟ, ʘ ʙʽʣʴʰ ʧʣʦʩʢʽ ʰʦʨʩʪʢʽ ʧʽʜʥʽʤʘʶʪʴʩʷ 

ʧʦʣʦʪʥʦʤ. ʅʘ ʛʽʨʢʘʭ ʤʦʞʥʘ ʷʢʽʩʥʦ ʦʯʠʱʘʪʠ ʥʘʩʽʥʥʷ ʙʫʨʷʢʽʚ. ʅʘ ʛʽʨʢʘʭ ʙʽʣʴʰ 

ʷʢʽʩʥʦ ʦʯʠʱʝʥʥʷ ʥʘʩʽʥʥʷ ʮʫʢʨʦʚʦʛʦ ʙʫʨʷʢʘ ʚʽʜ ʜʠʢʦʾ ʨʝʜʴʢʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʽʟ 

ʟʤʝʥʰʝʥʥʷʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʤʘʰʠʥʠ. ɯʟ ʟʙʽʣʴʰʝʥʥʷʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʤʘʰʠʥʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʨʦʟʧʦʜʽʣʫ. 

ʆʜʥʘʢ, ʟʤʝʥʰʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʤʘʰʠʥʠ ʥʝ ʟʘʜʦʚʦʣʴʥʷʻ ʽʩʥʫʶʯʽ 

ʪʝʭʥʦʣʦʛʽʯʥʽ ʣʽʥʽʾ ʥʘʩʽʥʥʻʦʯʠʩʥʠʭ ʟʘʚʦʜʽʚ. 

ʅʘʩʽʥʥʷ ʮʫʢʨʦʚʠʭ ʙʫʨʷʢʽʚ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʥʘʩʽʥʥʷ ʜʠʢʦʾ ʨʝʜʴʢʠ 

ʥʘʩʘʤʧʝʨʝʜ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʧʦʚʝʨʭʥʽ. ʅʘʩʽʥʥʷ ʜʠʢʦʾ ʨʝʜʴʢʠ ʤʘʻ ʮʠʣʽʥʜʨʠʯʥʫ 

ʬʦʨʤʫ ʽ ʧʦʚʝʨʭʥʷ ʡʦʛʦ ʙʽʣʴʰ ʛʣʘʜʝʥʴʢʘ ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʚʝʨʭʥʝʶ ʥʘʩʽʥʥʷ 

ʮʫʢʨʦʚʠʭ ʙʫʨʷʢʽʚ. ʆʩʢʽʣʴʢʠ ʩʫʤʽʰ ʥʘʩʽʥʥʷ ʮʫʢʨʦʚʠʭ ʙʫʨʷʢʽʚ ʽ ʜʠʢʦʾ ʨʝʜʴʢʠ 

ʟʘ ʨʦʟʤʽʨʥʠʤʠ, ʘʝʨʦʜʠʥʘʤʽʯʥʠʤʠ ʪʘ ʽʥʰʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʨʦʟʜʽʣʠʪʠ 

ʥʝʤʦʞʣʠʚʦ, ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʧʨʦʚʝʩʪʠ ʨʦʟʜʽʣʝʥʥʷ ʮʽʻʾ ʩʫʤʽʰʽ ʥʘ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʥʘʩʽʥʥʻʦʯʠʩʥʠʭ ʤʘʰʠʥʘʭ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʴ. ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʨʦʟʨʦʙʢʘ ʩʧʦʩʦʙʫ ʦʯʠʱʝʥʥʷ 

ʥʘʩʽʥʥʷ ʮʫʢʨʦʚʦʛʦ ʙʫʨʷʢʘ ʚʽʜ ʜʠʢʦʾ ʨʝʜʴʢʠ. 

 ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ʅʘ ʨʠʩ. 1 ʥʘʚʝʜʝʥʘ ʩʭʝʤʘ ʦʯʠʱʝʥʥʷ ʥʘʩʽʥʥʷ 

ʮʫʢʨʦʚʦʛʦ ʙʫʨʷʢʘ ʚʽʜ ʜʠʢʦʾ ʨʝʜʴʢʠ. 

ʉʫʤʽʰ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 1 ʟ ʤʘʛʥʽʪʥʠʤ ʧʦʨʦʰʢʦʤ ʜʚʦʤʘ ʧʦʪʦʢʘʤʠ 

ʧʦʜʘʚʘʣʘʩʴ ʣʦʪʢʦʚʠʤ ʪʨʘʥʩʧʦʨʪʝʨʦʤ 2 ʥʘ ʜʦʨʽʞʢʠ ʦʙʝʨʪʦʚʦʛʦ ʤʘʛʥʽʪʥʦʛʦ 

ʙʘʨʘʙʘʥʘ 3 ʽ ʧʦʜʽʣʷʣʘʩʴ ʥʘ ʬʨʘʢʮʽʾ. ʅʘʩʽʥʥʷ ʜʠʢʦʾ ʨʝʜʴʢʠ ʩʢʦʯʫʚʘʣʦʩʴ ʚʥʠʟ ʽ 

ʚʠʚʦʜʠʣʦʩʴ ʯʝʨʝʟ ʚʠʭʽʜ I ʧʨʠʡʤʘʯʘ, ʥʘʩʽʥʥʷ ʮʫʢʨʦʚʦʛʦ ʙʫʨʷʢʘ ʟ ʧʨʠʣʠʧʣʠʤ 

ʤʘʛʥʽʪʥʠʤ ʧʦʨʦʰʢʦʤ ï ʯʝʨʝʟ ʚʠʭʽʜ III. ʏʘʩʪʠʥʘ ʥʘʩʽʥʥʷ ʮʫʢʨʦʚʦʛʦ ʙʫʨʷʢʘ ʽ 

ʜʠʢʦʾ ʨʝʜʴʢʠ, ʷʢʽ ʯʘʩʪʢʦʚʦ ʦʙʚʦʣʽʢʘʣʠʩʴ ʧʦʨʦʰʢʦʤ, ʚʠʚʦʜʠʣʠʩʴ ʽʟ ʤʘʰʠʥʠ 

ʯʝʨʝʟ ʚʠʭʽʜ II. ʅʘ ʷʢʽʩʪʴ ʨʦʟʜʽʣʝʥʥʷ ʥʘʩʽʥʥʷ ʮʫʢʨʦʚʦʛʦ ʙʫʨʷʢʘ ʪʘ ʜʠʢʦʾ 

ʨʝʜʴʢʠ ʚʧʣʠʚʘʣʦ ʧʦʣʦʞʝʥʥʷ ʟʘʩʣʽʥʦʢ ʧʨʠʡʤʘʯʘ 4. 
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 ʈʠʩ. 1. ʉʭʝʤʘ ʦʯʠʱʝʥʥʷ ʥʘʩʽʥʥʷ ʮʫʢʨʦʚʦʛʦ ʙʫʨʷʢʘ ʚʽʜ ʜʠʢʦʾ ʨʝʜʴʢʠ:  

1 ï ʩʫʤʽʰ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʤʘʛʥʽʪʥʠʤ ʧʦʨʦʰʢʦʤ; 2 ï ʣʦʪʢʦʚʠʡ 

ʪʨʘʥʩʧʦʨʪʝʨ; 3 ï ʤʘʛʥʽʪʥʠʡ ʙʘʨʘʙʘʥ; 4 ï ʟʘʩʣʽʥʢʠ ʧʨʠʡʤʘʯʘ; I, II , III  ï ʚʠʭʦʜʠ 

ʥʘʩʽʥʥʷ. 

 

ʄʽʥʽʤʘʣʴʥʠʡ ʚʤʽʩʪ ʜʠʢʦʾ ʨʝʜʴʢʠ ʚʽʜʧʦʚʽʜʘʻ ʧʦʜʘʯʽ ʤʘʛʥʽʪʥʦʛʦ 

ʧʦʨʦʰʢʫ 2,2 %. ɯʟ ʟʙʽʣʴʰʝʥʥʷʤ ʧʦʜʘʯʽ ʤʘʛʥʽʪʥʦʛʦ ʧʦʨʦʰʢʫ ʚʤʽʩʪ ʜʠʢʦʾ 

ʨʝʜʴʢʠ ʚ ʩʭʦʜʘʭ ʟʨʦʩʪʘʻ. ʎʝ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʪʠʤ, ʱʦ ʧʦʯʠʥʘʶʯʠ ʟ ʜʝʷʢʦʾ 

ʧʦʜʘʯʽ ʤʘʛʥʽʪʥʦʛʦ ʧʦʨʦʰʢʫ ʦʙʚʦʣʽʢʘʥʥʷ ʜʠʢʦʾ ʨʝʜʴʢʠ ʟʙʽʣʴʰʫʻʪʴʩʷ ʽ 

ʦʯʠʱʝʥʥʷ ʥʘʩʽʥʥʷ ʮʫʢʨʦʚʦʛʦ ʙʫʨʷʢʘ ʧʦʛʽʨʰʫʻʪʴʩʷ. 

ɺʠʭʦʜʠ (II  + III  ) ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʧʦʜʘʯʽ ʧʦʨʦʰʢʫ ʟʙʽʣʴʰʫʶʪʴʩʷ..  

 ʇʦʜʽʙʥʫ ʟʤʽʥʫ ʚʠʭʦʜʽʚ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʪʠʤ, ʱʦ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʧʦʜʘʯʽ 

ʧʦʨʦʰʢʫ ʦʙʚʦʣʽʢʘʥʥʷ ʥʘʩʽʥʥʷ ʟʨʦʩʪʘʻ. ɺ ʟʚôʷʟʢʫ ʟ ʪʠʤ, ʱʦ ʚʠʭʽʜ I ʙʫʜʝ 

ʟʤʝʥʰʫʚʘʪʠʩʴ, ʙʫʜʝ ʚʽʜʙʫʚʘʪʠʩʴ ʧʝʨʝʨʦʟʧʦʜʽʣ ʥʘʩʽʥʥʷ ʚ ʚʠʭʦʜʘʭ II  ʽ III. ɯʟ 

ʟʙʽʣʴʰʝʥʥʷʤ ʚʽʜʢʨʠʪʪʷ ʟʘʩʣʽʥʢʠ  ʟʤʝʥʰʫʻʪʴʩʷ ʧʦʚʝʨʭʥʷ ʤʘʛʥʽʪʥʦʛʦ 

ʙʘʨʘʙʘʥʘ, ʟ ʷʢʦʾ ʚʽʜʩʽʢʘʻʪʴʩʷ ʥʘʩʽʥʥʷ, ʱʦ ʩʧʨʷʤʦʚʫʻʪʴʩʷ  ʚ ʚʠʭʽʜ I. ʇʦʚʝʨʭʥʷ 

ʙʘʨʘʙʘʥʘ, ʟ ʷʢʦʾ ʩʭʦʜʠʪʴ ʥʘʩʽʥʥʷ ʚ ʚʠʭʦʜʠ II  ʽ III  ʟ ʚʽʜʢʨʠʪʪʷʤ ʟʘʩʣʽʥʦʢ 

ʟʨʦʩʪʘʻ. 

 ɿʨʦʩʪʘʥʥʷ ʚʤʽʩʪʫ ʜʠʢʦʾ ʨʝʜʴʢʠ ʚ ʚʠʭʦʜʫ I ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʚʽʜʢʨʠʪʪʷ 

ʟʘʩʣʽʥʦʢ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʚ ʮʴʦʤʫ ʚʠʭʦʜʽ ʙʫʜʝ ʟʤʝʥʰʫʚʘʪʠʩʴ ʜʦʣʷ 

ʥʘʩʽʥʥʷ ʮʫʢʨʦʚʦʛʦ ʙʫʨʷʢʘ. 

 ɿʤʝʥʰʝʥʥʷ ʚʠʭʦʜʫ I ʽ ʟʙʽʣʴʰʝʥʥʷ ʚʠʭʦʜʫ (II  + III) ʦʙʫʤʦʚʣʶʻʪʴʩʷ 

ʧʨʠʯʠʥʘʤʠ, ʷʢʽ ʚʠʢʣʘʜʝʥʽ ʚʠʱʝ. ɯʟ ʟʙʽʣʴʰʝʥʥʷʤ ʚʽʜʢʨʠʪʪʷ ʟʘʩʣʽʥʦʢ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʨʦʟʧʦʜʽʣ ʥʘʩʽʥʥʷ ʧʦ ʚʠʭʦʜʘʭ, ʚ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʚʠʭʽʜ I 

ʟʤʝʥʰʫʻʪʴʩʷ, ʘ ʚʠʭʽʜ II  ʟʨʦʩʪʘʻ. 

 ɯʟ ʟʙʽʣʴʰʝʥʥʷʤ ʧʦʜʘʯʽ ʤʘʛʥʽʪʥʦʛʦ ʧʦʨʦʰʢʫ ʚʤʽʩʪ ʜʠʢʦʾ ʨʝʜʴʢʠ (%) ʚ 

ʚʠʭʦʜʽ I ʟʥʠʞʫʻʪʴʩʷ ʧʨʠ ʨʽʟʥʠʭ ʧʦʣʦʞʝʥʥʷʭ ʟʘʩʣʽʥʦʢ ʧʨʠʡʤʘʯʘ. ʎʝ 

ʧʦʷʩʥʶʻʪʴʩʷ ʚʠʥʦʩʦʤ ʾʾ  ʚ ʽʥʰʽ ʚʠʭʦʜʠ ʚ ʟʚôʷʟʢʫ ʟ ʙʽʣʴʰʠʤ ʦʙʚʦʣʽʢʘʥʥʷʤ. 



"ȽɟɣɌɝəɱ ɛɜɚɍɗɑɘɔ ɓɑɘɗɑɜɚɍɝɨɖɚɲ ɘɑɡɌəɱɖɔ" (16ð18 ɒɚɎɞəɫ 2022 ɜɚɖɟ) 
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 ɺʠʩʥʦʚʦʢ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʽʚ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʧʦ ʚʤʽʩʪʫ ʜʠʢʦʾ ʨʝʜʴʢʠ 

ʚ ʮʫʢʨʦʚʦʤʫ ʙʫʨʷʢʫ ʤʦʞʫʪʴ ʟʘʜʦʚʦʣʴʥʷʪʠ ʥʘ ʜʝʷʢʠʭ ʨʝʞʠʤʘʭ ʚʠʭʦʜʠ (II  + 

III ). 

 ʇʨʠ ʧʦʜʘʯʽ ʤʘʛʥʽʪʥʦʛʦ ʧʦʨʦʰʢʫ 3,6% ʽ ʧʦʣʦʞʝʥʥʽ ʟʘʩʣʽʥʦʢ ʧʨʠʡʤʘʯʘ 

ʥʘ ʧʦʜʽʣʮʽ 5 ʤʦʞʥʘ ʚʤʽʩʪ ʜʠʢʦʾ ʨʝʜʴʢʠ ʟʥʠʟʠʪʠ ʜʦ 39 ʰʪ. ʚ ʦʜʥʦʤʫ ʢʽʣʦʛʨʘʤʽ 

ʮʫʢʨʦʚʦʛʦ ʙʫʨʷʢʘ ʧʨʠ ʚʠʭʦʜʽ ʥʘʩʽʥʥʷ 88%. 

 ɹʽʣʴʰʦʛʦ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʜʠʢʦʾ ʨʝʜʴʢʠ (ʜʦ 26 ï 28 ʰʪ.) ʤʦʞʥʘ 

ʜʦʩʷʛʪʠ ʧʨʠ ʧʦʜʘʯʽ ʤʘʛʥʽʪʥʦʛʦ ʧʦʨʦʰʢʫ 2,2 % ʽ ʧʦʣʦʞʝʥʥʷʭ ʟʘʩʣʽʥʦʢ ʥʘ 

ʧʦʜʽʣʢʘʭ 2,5 ʽ 5 ʧʨʠ ʚʠʭʦʜʽ ʥʘʩʽʥʥʷ 80,6 ï 84,9 %, ʘ ʪʘʢʦʞ ʧʨʠ ʧʦʜʘʯʽ 

ʤʘʛʥʽʪʥʦʛʦ ʧʦʨʦʰʢʫ 3,6 % ʧʨʠ ʧʦʣʦʞʝʥʥʽ ʟʘʩʣʽʥʦʢ ʧʨʠʡʤʘʯʘ ʥʘ ʧʦʜʽʣʮʽ 2,5 

ʽ ʚʠʭʦʜʽ ʥʘʩʽʥʥʷ 82,5 %. 

 ɺʠʢʦʥʘʥʥʷ ʚʠʤʦʛ ʜʝʨʞʘʚʥʦʛʦ ʩʪʘʥʜʘʨʪʫ ʥʘ ʦʯʠʱʝʥʥʽ ʥʘʩʽʥʥʷ 

ʮʫʢʨʦʚʦʛʦ ʙʫʨʷʢʘ ʚʽʜ ʜʠʢʦʾ ʨʝʜʴʢʠ ʟʘʙʝʟʧʝʯʫʻ ʨʦʙʦʪʘ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʾ 

ʥʘʩʽʥʥʻʦʯʠʩʥʦʾ  ʤʘʰʠʥʠ ʥʘ ʜʝʷʢʠʭ ʨʝʞʠʤʘʭ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 
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ʤʘʪʝʨʽʘʣʽʚ : ʧ̔ ʜʨʫʯʥʠʢ / ʆ.ʄ. ʎʘʨʝʥʢʦ,  ɼ.ɻ. ɺʦʡʪʶʢ,  ɺ.ʄ. ʐʚʘʡʢʦ ʪʘ ʽʥ.; 

ɿʘ ʨʝʜ. ʉ.ʉ. ʗʮʫʥʘ. ʂ.: ʄʝʪʘ, 2003. 448 ʩ. 
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ʄʆɼɽʃʖɺɸʅʅʗ ʇʈʆʎɽʉʋ ɺʊʈɸʊʀ ʄɸʉʀ ʊʈɸɺʄʆɺɸʅʀʍ 

ɹʋʃʔɹ ʂɸʈʊʆʇʃɯ ʇʈʀ ʊʈʀɺɸʃʆʄʋ ɿɹɽʈɯɻɸʅʅɯ 
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ʇʦʣʽʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ɺʩʪʫʧ. ʗʢ ʚʽʜʦʤʦ [1], ʚ ʥʘʰʽʡ ʜʝʨʞʘʚʽ ʱʦʨʽʯʥʽ ʚʨʦʞʘʾ ʢʘʨʪʦʧʣʽ 

ʩʢʣʘʜʘʶʪʴ ʜʦ 20 ʤʣʥ ʪ. ʇʨʠʙʣʠʟʥʦ ʧôʷʪʘ ʯʘʩʪʠʥʘ ʚʨʦʞʘʶ ʟʘʢʣʘʜʘʻʪʴʩʷ ʥʘ 

ʪʨʠʚʘʣʝ ʟʙʝʨʽʛʘʥʥʷ, ʷʢ ʥʘʩʽʥʥʻʚʠʡ ʬʦʥʜ, ʜʦ ʧʦʣʦʚʠʥʠ ʚʨʦʞʘʶ ï ʜʣʷ 

ʧʨʦʜʦʚʦʣʴʯʦʛʦ ʪʘ ʢʦʨʤʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʘ ʨʝʰʪʘ ï ʙʽʣʷ 30% - 

ʥʘʧʨʘʚʣʷʻʪʴʩʷ ʥʘ ʪʝʭʥʽʯʥʫ ʧʝʨʝʨʦʙʢʫ. ɿʚʽʜʩʠ ʩʣʽʜʫʻ, ʱʦ ʥʘ ʪʨʠʚʘʣʝ 

ʟʙʝʨʽʛʘʥʥʷ ï ʧʽʚ ʨʦʢʫ ʽ ʥʘʚʽʪʴ ʙʽʣʴʰʝ ï ʥʘʧʨʘʚʣʷʻʪʴʩʷ ʜʦ 14 ʤʣʥ ʪ ʙʫʣʴʙ.  

ɿ ʧʦʣʷ ʜʦ ʩʭʦʚʠʱʘ ʢʘʨʪʦʧʣʷ ʧʨʦʭʦʜʠʪʴ ʩʢʣʘʜʥʠʡ ʰʣʷʭ. ʇʨʠ ʮʴʦʤʫ ʚʠʥʠʢʘʻ 

ʟʽʪʢʥʝʥʥʷ ʙʫʣʴʙ ʟ ʨʦʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ ʤʘʰʠʥ ï ʢʘʨʪʦʧʣʝʢʦʤʙʘʡʥʽʚ, 

ʪʨʘʥʩʧʦʨʪʝʨʽʚ, ʚʘʥʪʘʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ. ʇʨʠʯʦʤʫ ʩʫʯʘʩʥʽ ʪʝʥʜʝʥʮʽʾ 

ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʤʘʰʠʥ ʥʘʧʨʘʚʣʝʥʽ ʥʘ ʧʦʜʘʣʴʰʝ ʟʙʽʣʴʰʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, 
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ʱʦ ʚʠʤʘʛʘʻ ʟʙʽʣʴʰʝʥʥʷ ʨʦʙʦʯʠʭ ʰʚʠʜʢʦʩʪʝʡ ʧʨʦʮʝʩʽʚ, ʘ ʟʥʘʯʠʪʴ ï ʱʝ 

ʟʙʽʣʴʰʫʻ ʪʨʘʚʤʫʚʘʥʥʷ ʙʫʣʴʙ. ʉʫʤʘʨʥʦ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ ʚʽʜ ʧʦʣʷ ʜʦ ʩʭʦʚʠʱʘ, 

ʢʽʣʴʢʽʩʪʴ ʪʨʘʚʤʦʚʘʥʠʭ ʙʫʣʴʙ ʤʦʞʝ ʩʷʛʘʪʠ ʜʦ 15% ʽ ʙʽʣʴʰʝ. ʇʨʠ ʮʴʦʤʫ 

ʪʨʠʚʘʣʝ ʟʙʝʨʽʛʘʥʥʷ ʪʨʘʚʤʦʚʘʥʠʭ ʙʫʣʴʙ ʫʩʢʣʘʜʥʷʻʪʴʩʷ ʥʝ ʣʠʰʝ ʤʦʞʣʠʚʽʩʪʶ 

ʧʦʪʨʘʧʣʷʥʥʷ ʯʝʨʝʟ ʪʨʘʚʤʦʚʘʥʽ ʜʽʣʷʥʢʠ ʰʢʦʜʦʯʠʥʥʠʭ ʙʘʢʪʝʨʽʡ ʪʘ 

ʧʨʠʩʢʦʨʝʥʦʛʦ ʛʥʠʪʪʷ, ʘ ʡ ʧʽʜʚʠʱʝʥʘ ʜʝʛʨʘʜʘʮʽʷ (ʟʤʝʥʰʝʥʥʷ) ʤʘʩʠ ʙʫʣʴʙ . 

ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʯʘʩʪʠʥʘ ʪʨʘʚʤ ʟʘʣʽʢʦʚʫʻʪʴʩʷ, ʦʜʥʘʢ ʚ ʮʽʣʦʤʫ ʧʨʦʮʝʩ 

ʪʨʘʚʤʫʚʘʥʥʷ ʙʫʣʴʙ ʩʫʪʪʻʚʦ ʫʩʢʣʘʜʥʶʻ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʟʙʠʨʘʥʥʷ ʪʘ 

ʟʙʝʨʽʛʘʥʥʷ ʚʨʦʞʘʶ ʢʘʨʪʦʧʣʽ. ɿʘʩʪʦʩʫʚʘʥʥʷ  ʛʘʩʠʪʝʣʽʚ ʫʜʘʨʽʚ ʟʘ ʨʘʭʫʥʦʢ 

ʛʫʤʦʚʠʭ ʩʪʨʽʯʦʢ, ʧʦʢʨʘʱʝʥʥʷ ʛʝʦʤʝʪʨʽʾ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʪʘ ʙʫʥʢʝʨʽʚ-

ʥʘʢʦʧʠʯʫʚʘʯʽʚ ʣʠʰʝ ʯʘʩʪʢʦʚʦ ʧʦʢʨʘʱʫʻ ʩʠʪʫʘʮʽʶ. 

ʊʨʘʚʤʦʚʘʥʽ ʙʫʣʴʙʠ ʥʘ  ʟʘʛʦʻʥʥʷ ʧʦʰʢʦʜʞʝʥʴ ʽʥʪʝʥʩʠʚʥʽʰʝ 

ʚʠʪʨʘʯʘʶʪʴ ʟʘʧʘʩʠ ʙʽʣʢʽʚ ʪʘ ʘʤʽʥʦʢʠʩʣʦʪ, ʱʦ ʚʝʜʝ ʜʦ ʟʥʠʞʝʥʥʷ ʭʘʨʯʦʚʦʾ 

ʮʽʥʥʦʩʪʽ ʙʫʣʴʙ ʅʘʚʽʪʴ ʧʨʠ ʧʨʘʚʠʣʴʥʦʤʫ ʟʙʝʨʽʛʘʥʥʽ ʙʫʣʴʙ  ʧʨʦʮʝʩ ʟʘʛʦʻʥʥʷ 

ʤʦʞʝ ʩʷʛʘʪʠ ʜʦ 10. ʆʜʥʘʢ, ʷʢ ʧʦʢʘʟʘʥʦ ʚʠʱʝ, ʟʘ ʮʝʡ ʜʦʩʠʪʴ ʪʨʠʚʘʣʠʡ ʯʘʩ ʚ 

ʪʨʘʚʤʠ ʧʦʪʨʘʧʣʷʶʪʴ ʰʢʦʜʦʯʠʥʥʽ ʙʘʢʪʝʨʽʾ, ʱʦ ʯʘʩʪʦ ʧʨʠʚʦʜʠʪʴ ʜʦ ʧʦʷʚʠ 

ʨʽʟʥʠʭ ʚʠʜʽʚ ʛʥʠʣʽ ï ʤʦʢʨʦʾ, ʩʫʭʦʾ ʪʘ ʬʫʟʘʨʽʦʟʥʦʾ.  ʇʨʦʮʝʩ ʛʥʠʪʪʷ ʜʦʙʨʝ 

ʦʧʠʩʫʻʪʴʩʷ ʝʢʩʧʦʥʝʥʮʽʡʥʠʤ ʨʽʚʥʷʥʥʷʤ ʰʚʠʜʢʦʩʪʽ ʨʝʘʢʮʽʾ ʉ.ɸʨʨʝʥʽʫʩʘ, 

ʟʚʽʜʢʠ ʥʘʧʨʷʤʫ ʩʣʽʜʫʻ ʙʘʛʘʪʦʨʘʟʦʚʝ ʧʨʠʰʚʠʜʰʝʥʥʷ ʧʨʦʮʝʩʫ ʥʘʚʽʪʴ ʧʨʠ 

ʥʝʟʥʘʯʥʦʤʫ ʟʨʦʩʪʘʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʚʦʣʦʛʦʩʪʽ ʚ ʟʦʥʽ ʟʙʝʨʽʛʘʥʥʷ. ʇʨʠ 

ʮʴʦʤʫ ʥʘʚʽʪʴ ʚ ʫʤʦʚʘʭ ʟʙʝʨʽʛʘʥʥʷ ʧʨʠ +3ʆʉ ʙʫʣʴʙʠ ʚʠʜʽʣʷʶʪʴ ʟʥʘʯʥʫ 

ʢʽʣʴʢʽʩʪʴ ʪʝʧʣʘ, ʱʦ ʤʦʞʝ ʩʷʛʘʪʠ 10é30 ʢɼʞ/ʪ. 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ ʪʘ ʤʝʪʦʜʠʢʘ ʝʢʩʧʝʨʠʤʝʥʪʫ. ɺ ʜʘʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ 

ʥʝʦʙʭʽʜʥʦ ʙʫʣʦ ʚʠʷʚʠʪʠ ʢʽʣʴʢʽʩʥʫ ʟʘʣʝʞʥʽʩʪʴ ʪʘ ʧʦʙʫʜʫʚʘʪʠ ʤʘʪʝʤʘʪʠʯʥʫ 

ʤʦʜʝʣʴ ʟʤʽʥʫ ʤʘʩʠ ʪʨʘʚʤʦʚʘʥʠʭ ʙʫʣʴʙ ʚʽʜ ʯʘʩʫ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʧʘʨʘʤʝʪʨʽʚ 

ʪʨʘʚʤ. ʊʨʘʚʤʠ ʥʘ ʙʫʣʴʙʠ ʥʘʥʦʩʠʣʠʩʴ ʟ ʥʘʧʝʨʝʜ ʟʘʜʘʥʦʶ ʛʝʦʤʝʪʨʽʻʶ. ʇʨʠ 

ʮʴʦʤʫ ʪʚʠʟʥʘʯʘʣʠʩʴ ʜʚʘ ʧʘʨʘʤʝʪʨʠ ʜʣʷ ʢʦʞʥʦʾ ʙʫʣʴʙʠ:  

ű = St/Snt                                                           (1) 

ɗ = St/mb                                                            (2) 

ʜʝ St ï ʩʫʤʘʨʥʘ ʧʣʦʱʘ ʪʨʘʚʤʦʚʘʥʦʾ ʧʦʚʝʨʭʥʽ, Snt ï ʩʫʤʘʨʥʘ ʧʣʦʱʘ 

ʥʝʪʨʘʚʤʦʚʘʥʦʾ ʧʦʚʝʨʭʥʽ, mb ï ʤʘʩʘ ʪʨʘʚʤʦʚʘʥʦʾ ʙʫʣʴʙʠ. 

ɼʦʩʣʽʜʠ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ  ʙʫʣʴʙʘʭ ʚʠʩʦʢʦʚʨʦʞʘʡʥʦʛʦ ʩʦʨʪʫ çɻʨʘʥʘʜʘè, 

ʱʦ ʥʘ ʜʘʥʠʡ ʯʘʩ ʢʦʨʠʩʪʫʻʪʴʩʷ  ʚʝʣʠʢʦʶ ʧʦʧʫʣʷʨʥʽʩʪʶ ʚ ʢʘʨʪʦʧʣʷʨʽʚ. 

ʊʝʦʨʝʪʠʯʥʽ ʧʝʨʝʜʫʤʦʚʠ. ɺ ʩʫʯʘʩʥʠʭ ʤʦʜʝʣʷʭ ʜʣʷ ʢʽʣʴʢʽʩʥʠʭ ʦʮʽʥʦʢ 

ʟʤʽʥʠ  ʜʦʩʣʽʜʞʫʚʘʥʦʾ  ʤʘʩʠ  ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʚʘ ʦʩʥʦʚʥʠʭ ʥʘʙʣʠʞʝʥʥʷ ʜʣʷ 

ʰʚʠʜʢʦʩʪʽ  ʧʨʦʮʝʩʫ [3] : 

dm/dt = - C1*mN                                                                              (3) 

dm/dt = C2*tR                                                       (4) 

ʊʦʯʥʠʡ ʨʦʟʚôʷʟʦʢ (3) ʣʝʛʢʦ ʦʪʨʠʤʘʪʠ ʚ ʣʽʥʽʡʥʦʤʫ ʥʘʙʣʠʞʝʥʥʽ ʜʣʷ N=1. 

ʊʦʜʽ  

m(t)  = mO* exp(-ɓt)                                             (5) 

ɺʽʜʧʦʚʽʜʥʦ ʜʣʷ ʨʽʚʥʷʥʥʷ (4) ʣʝʛʢʦ ʦʪʨʠʤʘʪʠ  ʨʦʟʚô̫ ʟʦʢ  ʚ ʢʚʘʜʨʘʪʫʨʘʭ 

ʧʨʠ R=-1.  ʊʦʜʽ  



"ȽɟɣɌɝəɱ ɛɜɚɍɗɑɘɔ ɓɑɘɗɑɜɚɍɝɨɖɚɲ ɘɑɡɌəɱɖɔ" (16ð18 ɒɚɎɞəɫ 2022 ɜɚɖɟ) 

 
103 

m(t) = mO ï b* ln(t)                                              (6) 

ʉʘʤʝ ʤʦʜʝʣʽ (5) ʪʘ (6) ʚʠʙʨʘʥʽ ʥʘʤʠ, ʷʢ ʦʩʥʦʚʥʽ ʜʣʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ 

ʧʝʨʝʚʽʨʢʠ ʧʨʦʮʝʩʫ ʜʝʬʝʢʪʫ ʤʘʩʠ, ʷʢ ʬʫʥʢʮʽʾ ʯʘʩʫ ʟʙʝʨʽʛʘʥʥʷ  t ʪʘ ʧʘʨʘʤʝʪʨʽʚ 

ʪʨʘʚʤʫʚʘʥʥʷ ű ʪʘ ɗ.   

ʈʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʅʘ ʨʠʩ. 1-3 ʥʘʚʝʜʝʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʚʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ m(t, ű, ɗ). ɺʨʘʭʦʚʫʶʯʠ, ʱʦ  

Ū= St/m (ʩʤ2/ɻ) ʪʘ ű= St/Snt, ʘ ʪʘʢʦʞ ʢʦʨʝʣʷʮʽʡʥʫ ʢʨʠʚʫ ʨʠʩ. 3, ʚʜʘʣʦʩʷ 

ʦʪʨʠʤʘʪʠ ʢʽʣʴʢʽʩʥʽ ʟʘʣʝʞʥʦʩʪʽ ʟʤʽʥʠ (ʜʝʬʝʢʪʫ) ʤʘʩʠ ʪʨʘʚʤʦʚʘʥʠʭ ʙʫʣʴʙ ʚʽʜ 

ʯʘʩʫ ʟʙʝʨʽʛʘʥʥʷ  t ʪʘ ʧʘʨʘʤʝʪʨʽʚ ʪʨʘʚʤʫʚʘʥʥʷ ű ʪʘ ɗ. ʂʨʘʱʫ ʪʽʩʥʦʪʫ ʟʚôʷʟʢʫ 

R2   ʧʦʢʘʟʘʣʘ ʤʦʜʝʣʴ (6). ɸ ʚ ʥʽʡ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʦʪʨʠʤʘʥʦ 

ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʘʨʘʤʝʪʨʘ ɗ  : 

m (ɗ, t) = 1 ï (0,0039+0,0694 ɗ) *lnt       R2=0,9798   (7) 

m (ű, t) = 1 ï (0,0087+0,0520 ű) *lnt       R2=0,9467  (8) 

 

 
ʈʠʩ. 1. ɼʝʬʝʢʪ ʤʘʩʠ ʙʫʣʴʙ ʩʦʨʪʫ çɻʈɸʅɸɼɸè ʫ ʚʽʜʥʦʩʥʠʭ ʢʦʦʨʜʠʥʘʪʘ 

ʧʨʠ ʟʥʘʯʝʥʥʷʭ ʧʘʨʘʤʝʪʨʽʚ ʪʨʘʚʤʫʚʘʥʥʷ ʪʘ ʯʘʩʫ ʟʙʝʨʽʛʘʥʥʷ ʽʟ ʪʘʙʣʠʮʽ 1. 

ɸʧʨʦʢʩʠʤʘʮʽʷ ʨʽʚʥʷʥʥʷʤ (5) 

y = 0,9917e-6E-05x

wч Ґ лΣуунт

y = 0,8754e-4E-04x

wч Ґ лΣромн
y = 0,7983e-8E-04x
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y = 0,9379e-2E-04x
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ʈʠʩ. 2. ɼʝʬʝʢʪ ʤʘʩʠ ʙʫʣʴʙ ʩʦʨʪʫ çɻʈɸʅɸɼɸè ʫ ʚʽʜʥʦʩʥʠʭ ʢʦʦʨʜʠʥʘʪʘ 

ʧʨʠ ʟʥʘʯʝʥʥʷʭ ʧʘʨʘʤʝʪʨʽʚ ʪʨʘʚʤʫʚʘʥʥʷ ʪʘ ʯʘʩʫ ʟʙʝʨʽʛʘʥʥʷ ʽʟ ʪʘʙʣʠʮʽ 1. 

ɸʧʨʦʢʩʠʤʘʮʽʷ ʨʽʚʥʷʥʥʷʤ (6) 

 
ʈʠʩ. 3. ʂʦʨʝʣʷʮʽʡʥʘ ʟʘʣʝʞʥʽʩʪʴ b(ɗ) ʧʨʠ ʘʧʨʦʢʩʠʤʘʮʽʾ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʨʽʚʥʷʥʥʷʤ (6). 

 

ʊʘʙʣʠʮʷ 1. ɿʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ű ʪʘ  ɗ ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭʶ 

ʅʦʤʝʨ ʧʘʨʪʽʾ ʪʘ ʥʦʤʝʨ ʨʽʚʥʷʥʥʷ 

ʥʘ ʨʠʩ.1 ʪʘ ʨʠʩ.2 (ʟʚʝʨʭʫ ʚʥʠʟ) 

1 2 3 4 

ű 0 0,338 0,628 1,533 

ɗ 0 0,286 0,787 1,108 

y = -0,0074x + 1,0139
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ɺʠʩʥʦʚʢʠ. 

1. ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʤʝʪʦʜʠʢʘ ʪʘ ʧʨʦʚʝʜʝʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʢʽʣʴʢʽʩʥʦʛʦ ʚʧʣʠʚʫ ʧʘʨʘʤʝʪʨʽʚ ʪʨʘʚʤʫʚʘʥʥʷ ʥʘ ʜʝʬʝʢʪ ʤʘʩʠ 

ʪʨʘʚʤʦʚʘʥʠʭ ʙʫʣʴʙ ʚ ʯʘʩʽ. 

2. ʆʪʨʠʤʘʥʘ ʤʘʪʝʤʘʪʠʯʥʘ ʟʘʣʝʞʥʽʩʪʴ ʟʤʽʥʠ ʤʘʩʠ ʚʽʜ ʯʘʩʫ ʟʙʝʨʽʛʘʥʥʷ 

ʪʘ ʧʘʨʘʤʝʪʨʽʚ ʪʨʘʚʤʫʚʘʥʥʷ. 

3. ɼʣʷ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʚ ʤʦʜʝʣʽ ʧʘʨʘʤʝʪʨʽʚ ʪʨʘʚʤʫʚʘʥʥʷ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʙʝʟʨʦʟʤʽʨʥʠʡ ʧʘʨʘʤʝʪʨ ʚʽʜʥʦʰʝʥʥʷ ʧʣʦʱʽ ʪʨʘʚʤʦʚʘʥʦʾ 

ʧʦʚʝʨʭʥʽ ʜʦ ʥʝʪʨʘʚʤʦʚʘʥʦʾ ű= St/Snt ʪʘ ʨʦʟʤʽʨʥʠʡ ʧʘʨʘʤʝʪʨ ɗ = St/m  (ʩʤ2/ɻ). 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʘʨʘʤʝʪʨ ɗ ʜʘʻ ʙʽʣʴʰ ʚʠʩʦʢʝ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ 

ʢʦʨʝʣʷʮʽʾ, ʥʽʞ ʧʘʨʘʤʝʪ ű. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. ʇʦʜʧʨʷʪʦʚ ɻ.ɯ., ʈʦʞʢʦ ɺ.ɯ., ʉʢʘʣʝʮʴʢʘ ʃ.ʌ. ʊʝʭʥʦʣʦʛʽʷ ʟʙʝʨʽʛʘʥʥʷ 

ʪʘ ʧʝʨʝʨʦʙʢʠ ʧʨʦʜʫʢʮʽʾ ʨʦʩʣʠʥʥʠʮʪʚʘ. ʂ. : ɸʛʨʘʨʥʘ ʦʩʚʽʪʘ, 2014. 393 ʩ. 

2. https://zelenasadyba.com.ua/na-gryadci/10-najkrashhix-sortiv-kartopli-

rejting-chitachiv-zelenoyi-sadibi.html 

3. ɻʨʘʙʘʨ ɯ.ɻ. ʆʩʥʦʚʠ ʥʘʜʽʡʥʦʩʪʽ ʤʘʰʠʥ. ɾʠʪʦʤʠʨ: ɾɯʊɯ. 1999. 256 ʩ. 
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ɾʅʀɺɸʈʂɸ ɿ ʈɯɿɸʅʅʗʄ ʉʊɽɹɽʃ ɯɿ ʂʆɺɿɸʅʅʗʄ ʊɸ 

ɺʈɸʍʋɺɸʅʅʗʄ ʐɺʀɼʂʆʉʊɯ ʈʋʍʋ ɸɻʈɽɻɸʊʋ 

 

ʐʝʡʯʝʥʢʦ ɺ. ʆ., ɼʫʜʥʽʢʦʚ ɯ. ɸ., ɹʽʣʦʚʦʜ ʆ. ɯ. 

ʇʦʣʪʘʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʐʝʚʯʫʢ ɺ. ɺ. 

ʋʤʘʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʩʘʜʽʚʥʠʮʪʚʘ 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ɿʛʽʜʥʦ ʟ ʪʝʦʨʽʻʶ ʨʽʟʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʨʽʟʘʥʥʷ 

ʣʝʟʦʤ ʨʦʟʨʽʟʥʷʶʪʴ ʷʢ ʨʫʙʘʣʴʥʝ, ʟ ʧʦʚʟʜʦʚʞʥʽʤ ʧʝʨʝʤʽʱʝʥʥʷʤ ʙʝʟ ʢʦʚʟʘʥʥʷ 

ʽ ʨʽʟʘʥʥʷ ʟ ʢʦʚʟʘʥʥʷʤ. ɺʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʥʦʞʽʚ, ʾʭ ʥʘʭʠʣ ʫʩʪʘʥʦʚʢʠ ʪʘ ʯʘʩʪʦʪʘ 

ʚʟʘʻʤʦʜʽʾ ʟʽ ʩʪʝʙʣʘʤʠ ʨʦʩʣʠʥ ʚʝʜʝ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʝʥʝʨʛʦʚʠʪʨʘʪ ʦʙʣʘʜʥʘʥʥʷ, 

ʱʦ ʻ ʥʝʜʦʣʽʢʦʤ ʞʥʠʚʘʨʦʢ ʟ ʨʽʞʫʯʠʤ ʘʧʘʨʘʪʦʤ. ʊʘʢʠʤ ʯʠʥʦʤ ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

ʧʨʦʮʝʩʫ ʨʽʟʘʥʥʷ ʟ ʢʦʚʟʘʥʥʷʤ ʧʦ ʩʪʝʙʣʘʤ ʨʦʩʣʠʥ ʥʠʥʽ ʟʘʣʠʰʘʻʪʴʩʷ ʥʘʛʘʣʴʥʦʶ 

ʧʨʦʙʣʝʤʦʶ. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʴ ʻ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʟʤʝʥʰʝʥʥʷ 

ʝʥʝʨʛʦʚʠʪʨʘʪ ʨʽʞʫʯʠʭ ʘʧʘʨʘʪʽʚ ʤʦʙʽʣʴʥʠʭ ʟʙʠʨʘʣʴʥʠʭ ʤʘʰʠʥ ʟʘʚʜʷʢʠ 

ʪʝʦʨʝʪʠʯʥʦʤʫ ʦʙˇʨʫʥʪʫʚʘʥʥʶ ʤʦʞʣʠʚʦʩʪʝʡ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʣʷ ʨʽʟʘʥʥʷ 

ʩʪʝʙʝʣ ʽʟ ʢʦʚʟʘʥʥʷʤ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʘʛʨʝʛʘʪʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ɺ ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ ʧʨʦʮʝʩ ʨʽʟʘʥʥʷ ʩʪʝʙʣʘ 

ʨʽʞʫʯʠʤ ʘʧʘʨʘʪʦʤ ʮʝ ʧʦʧʝʨʝʯʥʠʡ ʚʽʜʛʠʥ ʩʪʝʙʣʘ ʩʝʛʤʝʥʪʦʤ ʜʦ ʤʦʤʝʥʪʫ 

https://zelenasadyba.com.ua/na-gryadci/10-najkrashhix-sortiv-kartopli-rejting-chitachiv-zelenoyi-sadibi.html
https://zelenasadyba.com.ua/na-gryadci/10-najkrashhix-sortiv-kartopli-rejting-chitachiv-zelenoyi-sadibi.html
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ʚʠʥʠʢʥʝʥʥʷ ʧʨʦʪʠʜʽʶʯʦʛʦ ʧʽʜʧʦʨʫ ʽ ʥʘʩʪʫʧʥʦʛʦ ʟʨʽʟʫ. ʇʦʧʝʨʝʯʥʠʡ ʚʽʜʛʠʥ 

ʜʦʩʷʛʘʻ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʰʚʠʜʢʦʩʪʽ ʨʽʟʘʥʥʷ, 

ʬʨʦʥʪʘʣʴʥʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ ʨʽʞʫʯʦʛʦ ʘʧʘʨʘʪʫ ʽ ʡʦʛʦ ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ. 

ɾʥʠʚʘʨʢʘ ʮʝ ʥʘʧʽʚʥʘʚʽʩʥʘ ʤʘʰʠʥʘ ʟ ʧʨʠʚʦʜʦʤ ʨʦʙʦʯʠʤ ʦʨʛʘʥʦʤ ʚʽʜ 

ʚʘʣʘ ʚʽʜʙʦʨʫ ʧʦʪʫʞʥʦʩʪʽ ʪʨʘʢʪʦʨʘ. ɺʦʥʘ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʟʙʠʨʘʥʥʷ 

ʢʫʣʴʪʫʨʥʠʭ ʨʦʩʣʠʥ ʩʫʮʽʣʴʥʦʛʦ ʽ ʰʠʨʦʢʦʨʷʜʥʦʛʦ ʧʦʩʽʚʽʚ. 

ʉʫʪʥʽʩʪʶ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʨʽʰʝʥʥʷ ʻ ʩʪʚʦʨʝʥʥ ̫ʞʥʠʚʘʨʢʠ 

ʟ ʧʦʢʨʘʱʝʥʠʤʠ ʨʝʞʠʤʘʤʠ ʨʽʟʘʥʥʷ ʟ ʢʦʚʟʘʥʥʷʤ ʩʪʝʙʝʣ ʢʫʣʴʪʫʨʥʠʭ ʨʦʩʣʠʥ ʟ 

ʚʨʘʭʫʚʘʥʥʷʤ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʘʛʨʝʛʘʪʫ. 

ʇʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ʚʠʨʽʰʫʻʪʴʩʷ ʪʠʤ, ʱʦ ʞʥʠʚʘʨʢʘ ʟ ʨʽʞʫʯʠʤ ʘʧʘʨʘʪʦʤ 

ʤʽʩʪʠʪʴ ʨʽʞʫʯʠʡ ʘʧʘʨʘʪ, ʚʽʜʜʽʣʶʚʘʯ ʨʦʩʣʠʥ, ʩʝʢʮʽʡʥʠʡ ʢʦʥʚʝʻʨ, ʛʦʣʯʘʩʪʠʡ 

ʢʦʥʚʝʻʨ, ʧʽʜʙʽʡʢʫ, ʚ'ʷʟʘʣʴʥʠʡ ʘʧʘʨʘʪ, ʨʦʟʩʪʠʣʘʶʯʠʡ ʘʧʘʨʘʪ, ʤʝʭʘʥʽʟʤ 

ʥʘʭʠʣʫ, ʩʥʠʮʶ ʟ ʢʘʨʜʘʥʥʦʶ ʧʝʨʝʜʘʯʝʶ, ʨʘʤʫ, ʟʛʽʜʥʦ ʟ ʢʦʨʠʩʥʦʶ ʤʦʜʝʣʣʶ, ʫ 

ʨʽʞʫʯʦʛʦ ʘʧʘʨʘʪʘ ʣʝʟʦ ʥʦʞʽʚ ʨʦʟʤʽʱʝʥʦ ʧʘʨʘʣʝʣʴʥʦ ʚʝʢʪʦʨʫ ʘʙʩʦʣʶʪʥʦʾ 

ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʥʦʞʘ ʚʽʜʥʦʩʥʦ ʩʪʝʙʣʘ ʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ V=arctg 

Vn/V t ʽ ʦʧʪʠʤʘʣʴʥʽ ʨʝʞʠʤʠ ʨʽʟʘʥʥʷ ʜʦʩʷʛʘʶʪʴʩʷ ʧʨʠ tg ɓ = Vt/Vn=RɓÓ2 ʚ 

ʜʽʘʧʘʟʦʥʽ ʢʫʪʽʚ ʢʦʚʟʘʥʥʷ 61,4Òɓ < 90; (ű + ȹű)ÒɓÒ(90 - ȹ ɝ) ʧʨʠ Kɓ ï sin (ɝ - 

ű)/cos ɝ ʟʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʪʨʘʥʩʬʦʨʤʦʚʘʥʦʛʦ ʽ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʢʫʪʽʚ 

ʟʘʪʦʯʢʠ tg Ŭ = tg Ŭ (0,08é0,443) ʟ ʢʫʪʦʤ ʩʢʦʩʫ ʣʝʟʘ Q = (90 - ɓ) - ʜʝ; Vn ï 

ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʣʝʟʘ ʥʦʞʘ ʚʽʜʥʦʩʥʦ ʨʦʩʣʠʥ ʫ ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ ʧʣʦʱʠʥʽ, Vt ï 

ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʣʝʟʘ ʥʦʞʘ ʚʽʜʥʦʩʥʦ ʨʦʩʣʠʥ ʫ ʚʝʨʪʠʢʘʣʴʥʽʡ ʧʣʦʱʠʥʽ, ɓ ï ʢʫʪ 

ʢʦʚʟʘʥʥʷ ʣʝʟʘ, Kɓ ï ʢʦʝʬʽʮʽʻʥʪ ʢʦʚʟʘʥʥʷ ʣʝʟʘ, Ŭ ï ʜʚʦʛʨʘʥʥʠʡ 

ʢʦʥʩʪʨʫʢʮʽʡʥʠʡ ʢʫʪ ʟʘʪʦʯʢʠ ʤʽʞ ʦʧʦʨʥʦʶ ʽ ʨʦʙʦʯʦʶ ʛʨʘʥʷʤʠ, ű ï ʢʫʪ ʪʝʨʪʷ 

ʣʝʟʘ ʧʦ ʩʪʝʙʣʫ, ȹű) ï ʯʠʩʣʦ ʛʨʘʜʫʩʽʚ (4é5), ȹ ɝ ï ʯʠʩʣʦ ʛʨʘʜʫʩʽʚ (18é.20), 

ɝ ï ʢʫʪ, Q ï ʢʫʪ ʩʢʦʩʫ ʣʝʟʘ. 

ʈʽʟʘʥʥʷ ʟ ʢʦʚʟʘʥʥʷʤ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʝʣʠʢʠʤ ʢʫʪʦʤ, ʧʨʠ ʷʢʦʤʫ ʩʠʣʘ 

ʪʝʨʪʷ ʜʦʩʷʛʘʻ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ, ʘʣʝ ʥʝ ʚʨʽʚʥʦʚʘʞʫʻ ʩʢʣʘʜʦʚʫ Nt.  

ɺʽʜʦʤʦ, ʱʦ ʢʫʪ ʪʝʨʪʷ, ʮʝ ʢʫʪ ʤʽʞ ʥʦʨʤʘʣʴʥʦʶ ʧʦʚʝʨʭʥʝʶ ʪʽʣʘ ʽ 

ʨʽʚʥʦʜʽʶʯʦʶ ʩʠʣ ʥʦʨʤʘʣʴʥʦʛʦ ʪʠʩʢʫ ʽ ʪʝʨʪʷ. ʋ ʩʪʝʙʝʣ ʧʰʝʥʠʮʽ, ʞʠʪʘ, ʨʠʩʘ, 

ʢʫʢʫʨʫʜʟʠ, ʚʽʚʩʘ, ʩʦʥʷʰʥʠʢʘ ʢʦʝʬʽʮʽʻʥʪʠ ʪʝʨʪʷ ʩʧʦʢʦʶ ʧʦ ʩʪʘʣʽ ʩʢʣʘʜʘʶʪʴ 

0,36é0,58, ʢʫʪ ʪʝʨʪʷ ʩʧʦʢʦʶ ʩʢʣʘʜʘʻ 20é30Á, ʚʽʜʧʦʚʽʜʥʦ ʜʣʷ ʩʪʝʙʝʣ ʣʴʦʥʫ 

ʽ ʢʦʥʦʧʣʽ ʢʦʝʬʽʮʽʻʥʪʠ ʪʝʨʪʷ ʩʧʦʢʦʶ ʧʦ ʩʪʘʣʽ ʩʢʣʘʜʘʶʪʴʩʷ 0,31é0,38, ʘ ʢʫʪʠ 

ʪʝʨʪʷ ʧʦ ʩʪʘʣʽ ʩʢʣʘʜʘʶʪʴ 18é.21Á. 

ʅʘ ʧʨʘʢʪʠʮʽ ʥʽʞ ʜʣʷ ʟʨʽʟʘʥʥʷ ʩʪʝʙʝʣ ʨʦʩʣʠʥ ʟʟʦʚʥʽ ʮʝ ʢʣʠʥ, ʷʢʠʤ 

ʨʦʟʨʽʟʥʷʶʪʴ ʛʝʦʤʝʪʨʠʯʥʽ ʝʣʝʤʝʥʪʠ, ʱʦ ʟʦʙʨʘʞʝʥʽ ʥʘ ʬʽʛʫʨʽ (4). ʆʧʦʨʥʘ 

ʛʨʘʥʴ (32) ʮʝ ʧʣʦʱʠʥʘ, ʷʢʦʶ ʢʣʠʥ ʦʧʠʨʘʻʪʴʩʷ ʥʘ ʩʪʝʙʣʦ ̔  ʢʦʚʟʘʻʪʴʩʷ ʧʦ ʡʦʛʦ 

ʤʘʩʠʚʫ. ʈʦʙʦʯʘ, ʘʙʦ ʣʠʮʝʚʘ, ʛʨʘʥʴ (33) ï ʧʦʚʝʨʭʥʷ ʢʣʠʥʘ, ʷʢʘ ʩʢʣʘʜʘʻ 

ʛʦʩʪʨʠʡ ʢʫʪ ʟ ʦʧʦʨʥʦʶ ʛʨʘʥʥʶ, ʧʦ ʥʽʡ ʢʦʚʟʘʻʪʴʩʷ ʽ ʥʝʶ ʥʘʧʨʘʚʣʷʶʪʴʩʷ 

ʚʽʜʨʽʟʘʥʽ ʩʪʝʙʣʘ ʨʦʩʣʠʥ. ʂʫʪ ʟʘʪʦʯʢʠ ʥʦʞʘ ʘ ʜʚʦʛʨʘʥʥʠʡ ʢʫʪ ʤʽʞ ʦʧʦʨʥʦʶ ʽ 

ʨʦʙʦʯʦʶ ʛʨʘʥʷʤʠ ʥʦʞʘ. ʇʨʠ ʽʩʥʫʶʯʠʭ ʬʦʨʤʘʭ ʟʘʪʦʯʢʠ ʥʦʞʽʚ (15), ʧʝʨʝʚʘʛʘ 

ʥʘʜʘʻʪʴʩʷ ʘʩʠʤʝʪʨʠʯʥʦʤʫ ʦʢʨʘʡʢʫ ʟ ʢʫʪʦʤ ʧʨʠ ʚʝʨʰʠʥʽ ʚʽʜ 14,7Á ʜʦ 29,3Á ʽ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʚʠʤʦʛʘʤʠ ʟʨʽʟʘʥʥʷ ʩʪʝʙʝʣ ʪʘ ʝʥʝʨʛʝʪʠʯʥʠʤʠ ʟʘʪʨʘʪʘʤʠ. ʃʝʟʦ 
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(34), ʨʽʞʫʯʘ ʘʙʦ ʨʦʙʦʯʘ ʢʨʦʤʢʘ ï ʪʝʦʨʝʪʠʯʥʘ ʣʽʥʽʷ ʧʝʨʝʨʽʟʫ ʦʧʦʨʥʦʾ ʪʘ 

ʨʦʙʦʯʦʾ ʛʨʘʥʝʡ, ʚ ʜʽʡʩʥʦʩʪʽ ï ʧʦʚʝʨʭʥʷ ʟ ʤʘʣʠʤ ʨʘʜʽʫʩʦʤ ʢʨʠʚʠʟʥʠ, ʷʢʘ 

ʧʦʻʜʥʫʶ ʦʧʦʨʥʫ (32) ʽ ʨʦʙʦʯʫ (33) ʛʨʘʥʽ, ʽ ʤʘʶʪʴ ʧʦ ʜʦʚʞʠʥʽ ʙʘʛʘʪʦ 

ʤʽʢʨʦʟʫʙʽʚ. ɻʦʩʪʨʦʪʘ ʣʝʟʘ ï ʧʦʜʚʦʻʥʠʡ ʨʘʜʽʫʩ ʢʨʠʚʠʟʥʠ ʧʦʚʝʨʭʥʽ ʨʝʘʣʴʥʦʛʦ 

ʣʝʟʘ (34). ʅʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʮʝʩʫ ʨʽʟʘʥʥʷ ʚʧʣʠʚʘʻ ʢʽʥʝʤʘʪʠʢʘ, ʷʢʘ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʰʚʠʜʢʦʩʪʷʤʠ ʪʦʯʦʢ ʣʝʟʘ. 

ɺʠʩʥʦʚʢʠ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʞʥʠʚʘʨʢʘ ʟ̔ ʟʘʧʨʦʧʦʥʦʚʘʥʠʤ ʨʽʞʫʯʠʤ 

ʘʧʘʨʘʪʦʤ ʟʘ ʫʤʦʚ ʨʝʘʣʽʟʘʮʽʾ ʷʢʽʩʥʦʛʦ  ʨʽʟʘʥʥ ̫ʟ ʢʦʚʟʘʥʥʷʤ ʩʪʝʙʝʣ ʨʦʩʣʠʥ, 

ʫʤʦʞʣʠʚʣʶʻ ʟʙʽʣʴʰʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʥʘ 17 %. 
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ʇʦʣʻʚʦʜʘ ʖ. ɸ. 

ɺʽʥʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʆʜʥʽʻʶ ʽʟ ʧʨʦʙʣʝʤ ʻ ʟʙʝʨʽʛʘʥʥʷ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ ʩʝʨʝʜ ʟʝʨʥʦʚʠʭ, ʦʩʢʽʣʴʢʠ ʯʘʩʪʠʥʘ ʚʨʦʞʘʶ 

ʚʪʨʘʯʘʻ ʩʚʦʾ ʧʦʩʽʚʥʽ ʷʢʦʩʪʽ ʧʽʜ ʯʘʩ ʪʨʠʚʘʣʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʥʘ ʝʣʝʚʘʪʦʨʘʭ ʽ 

ʭʣʽʙʦʧʨʠʡʤʘʣʴʥʠʭ ʧʫʥʢʪʘʭ. ɿʚʽʜʩʠ ʚʠʧʣʠʚʘʻ ʽ ʜʨʫʛʘ ʧʨʦʙʣʝʤʘ, ʟʥʠʞʝʥʥʷ 

ʫʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʦʚʠʭ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ, ʪʦʤʫ ʚʘʞʣʠʚʠʤ ʻ ʚʠʟʥʘʯʝʥʥʷ 

ʧʨʠʯʠʥ ʪʘʢʠʭ ʨʝʟʫʣʴʪʘʪʽʚ [1, 2]. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʘʥʘʣʽʟ ʚʧʣʠʚʫ ʦʟʦʥʦʚʦʛʦ 

ʧʦʚʽʪʨʷ ʥʘ ʟʝʨʥʦ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʦʧʝʨʘʮʽʾ ʧʽʩʣʷʟʙʠʨʘʣʴʥʦʾ 

ʦʙʨʦʙʢʠ ʟʝʨʥʘ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ. ʆʩʥʦʚʥʦʶ ʜʘʥʦʾ ʪʝʭʥʦʣʦʛʽʻʶ ʻ 

ʧʨʦʪʨʫʶʚʘʥʥʷ ʥʘʩʽʥʥʷ. ɼʦʩʠʪʴ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʚ ʮʴʦʤʫ ʧʣʘʥʽ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʦʟʦʥʦʚʘʥʦʛʦ ʧʦʚʽʪʨʷ, ʪʘʢ ʷʢ ʚʦʥʦ ʙʽʣʴʰ ʝʢʦʣʦʛʽʯʥʝ. ʎʝʡ ʤʝʪʦʜ ʷʚʣʷʻʪʴʩʷ 

ʩʘʥʽʪʘʨʥʠʤ ʟʘʩʦʙʦʤ ʦʙʨʦʙʢʠ ʟʝʨʥʘ, ʧʝʨʰ ʟʘ ʚʩʝ ʩʪʘʚʠʪʴ ʟʘ ʤʝʪʫ ʟʘʧʦʙʽʛʪʠ 

ʘʙʦ ʟʨʫʡʥʫʚʘʪʠ ʤʽʢʨʦʬʣʦʨʫ ʡ ʪʦʢʩʠʥʠ. ʆʟʦʥʦʚʘʥʝ ʧʦʚʽʪʨʷ ʻ ʦʜʥʠʤ ʽʟ ʩʘʤʠʭ 

ʩʠʣʴʥʠʭ ʦʢʠʩʣʶʚʘʯʽʚ, ʟʜʘʪʥʠʭ ʦʢʠʩʣʶʚʘʪʠ ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʽ ʪʦʢʩʠʯʥʽ ʪʘ 

ʘʨʦʤʘʪʠʯʥʽ ʩʧʦʣʫʢʠ. ʂʨʽʤ ʮʴʦʛʦ ʪʨʝʙʘ ʚʨʘʭʫʚʘʪʠ, ʱʦ ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʴ ʚʩʽʭ 

ʧʣʽʩʥʷʚʠʭ ʛʨʠʙʽʚ ʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʦʜʠ.  

ɺʠʙʽʨ ʦʟʦʥʫ ï ʥʝ ʚʠʧʘʜʢʦʚʠʡ. ʋ ʥʴʦʛʦ ʙʘʛʘʪʦ ʧʝʨʝʚʘʛ: ʧʨʦʩʪʠʡ, 

ʜʦʩʪʫʧʥʠʡ ʽ ʜʝʰʝʚʠʡ ʩʧʦʩʽʙ ʦʪʨʠʤʘʥʥʷ ʝʣʝʢʪʨʦʩʠʥʪʝʟʦʤ ʟ ʢʠʩʥʶ (ʚʠʪʨʘʪʠ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʥʘ 1 ʢʛ ʦʟʦʥʫ 20 ʢɺʪ/ʛʦʜ), ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʥʥʷ ʨʽʟʥʠʭ 

ʢʦʥʮʝʥʪʨʘʮʽʡ (ʚʽʜ ɻɼʂ ʜʦ 7 ʦʙôʻʤʥʠʭ), ʚʠʩʦʢʠʡ ʦʢʠʩʣʶʚʘʣʴʥʠʡ ʧʦʪʝʥʮʽʘʣ 

(ʧʦʩʪʫʧʘʻʪʴʩʷ ʪʽʣʴʢʠ ʬʪʦʨʫ ʽ ʥʝʩʪʘʙʽʣʴʥʠʤ ʨʘʜʠʢʘʣʘʤ), ʙʝʟʚʽʜʭʦʜʥʝ 

ʚʠʨʦʙʥʠʮʪʚʦ (ʰʚʠʜʢʦ ʨʦʟʧʘʜʘʻʪʴʩʷ, ʧʝʨʝʪʚʦʨʶʶʯʠʩʴ ʥʘ ʢʠʩʝʥʴ), ʝʢʦʣʦʛʽʯʥʘ 

ʩʫʤʽʩʥʽʩʪʴ ʟ ʜʦʚʢʽʣʣʷʤ (ʻ ʧʨʠʩʫʪʥʽʤ ʚ ʘʪʤʦʩʬʝʨʽ, ʧʽʜʪʚʝʨʜʞʫʻ ʯʠʩʪʦʪʫ 
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ʧʦʚʽʪʨʷ). 

ɼʣʷ ʟʜʽʡʩʥʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʦʧʝʨʘʮʽʾ ʧʽʩʣʷʟʙʠʨʘʣʴʥʦʾ ʦʙʨʦʙʢʠ ʟʝʨʥʘ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʽʙʨʘʮʽʡʥʫ ʩʫʰʘʨʢʫ, ʷʢʘ ʽʥʪʝʥʩʠʬʽʢʫʻ ʧʨʦʮʝʩ ʩʫʰʽʥʥʷ ʟʝʨʥʘ, 

ʟʘʙʝʟʧʝʯʫʶʯʠ ʟʙʽʣʴʰʝʥʥʷ ʧʣʦʱʽ ʥʘʩʽʥʥʻʚʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʷʢʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʢʦʥʪʘʢʪʫʻ ʟ ʦʟʦʥʦ-ʧʦʚʽʪʨʷʥʦʶ ʩʫʤʽʰʰʶ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʚʽʙʨʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʧʽʜ ʯʘʩ ʩʫʰʽʥʥʷ ʟʙʽʣʴʰʫʻ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʤʘʰʠʥʠ, ʧʽʜʚʠʱʫʻ 

ʪʝʭʥʦʣʦʛʽʯʥʽʩʪʴ ʧʨʦʮʝʩʫ [3, 4].  

ɺʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʦʙʨʦʙʢʠ ʥʘʩʽʥʥʷ ʦʟʦʥʦʚʘʥʠʤ ʧʦʚʽʪʨʷʤ 

ʚʠʢʣʶʯʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʷʜʦʭʽʤʽʢʘʪʽʚ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʟʥʝʟʘʨʘʞʝʥʥʷ ʧʦʚʝʨʭʥʽ 

ʥʘʩʽʥʥʷ, ʧʦʢʨʘʱʫʻ ʝʢʦʣʦʛʽʶ ʧʨʘʮʽ ʨʦʙʽʪʥʠʢʽʚ ʪʘ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʟʙʽʣʴʰʫʻ ʧʝʨʽʦʜ ʙʝʟʧʝʯʥʦʛʦ ʟʙʝʨʽʛʘʥʥʷ. 

ɿʘʨʘʞʝʥʽʩʪʴ ʥʘʩʽʥʥʷ ʭʚʦʨʦʙʘʤʠ ï ʮʝ ʥʘʷʚʥʽʩʪʴ ʥʘ ʧʦʚʝʨʭʥʽ ʯʠ ʚ 

ʩʝʨʝʜʠʥʽ, ʯʠ ʫ ʤʽʞʥʘʩʽʥʥʻʚʦʤʫ ʧʨʦʩʪʦʨʽ ʞʠʪʪʻʟʜʘʪʥʠʭ ʧʘʪʦʛʝʥʽʚ, ʷʢʽ 

ʩʧʨʠʯʠʥʠʣʠ ʘʙʦ ʟʜʘʪʥʽ ʟʘ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʩʧʨʠʯʠʥʠʪʠ ʭʚʦʨʦʙʫ ʥʘʩʽʥʥʷ, 

ʧʨʦʨʦʩʪʢʽʚ ʽ ʨʦʩʣʠʥ, ʷʢʽ ʚʝʛʝʪʫʶʪʴ ʟ ʭʘʨʘʢʪʝʨʥʠʤʠ ʩʠʤʧʪʦʤʘʤʠ. 

ɺʠʟʥʘʯʘʶʯʠ ʟʘʨʘʞʝʥʽʩʪʴ ʥʘʩʽʥʥʷ ʭʚʦʨʦʙʘʤʠ ʚʩʪʘʥʦʚʣʶʶʪʴ ʥʘʷʚʥʽʩʪʴ ʘʙʦ 

ʚʽʜʩʫʪʥʽʩʪʴ ʛʨʠʙʽʚ ʽ ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʭʚʦʨʦʙ, ʾʭ ʟʙʫʜʥʠʢʽʚ, ʚʠʜʦʚʠʡ ʩʢʣʘʜ ʽ 

ʩʪʫʧʽʥʴ ʟʘʨʘʞʝʥʦʩʪʽ. ʆʩʥʦʚʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʟʘʨʘʞʝʥʦʩʪʽ ʥʘʩʽʥʥʷ ʭʚʦʨʦʙʘʤʠ 

ʻ ʚʽʜʥʦʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʟʘʨʘʞʝʥʦʛʦ ʥʘʩʽʥʥʷ ʜʦ ʦʙʣʽʢʦʚʦʛʦ ʚʠʨʘʞʝʥʝ ʫ 

ʚʽʜʩʦʪʢʘʭ [3]. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʘ ʟʘʜʽʷʥʘ ʚʽʙʨʘʮʽʡʥʘ ʫʩʪʘʥʦʚʢʘ (ʨʠʩ.1), ʷʢʘ ʜʘʻ ʟʤʦʛʫ 

ʦʪʨʠʤʘʪʠ ʦʩʦʙʣʠʚʠʡ ʩʪʘʥ ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ï ʢʠʧʣʷʯʠʡ ʰʘʨ. 

ʆʙʝʨʪʦʚʠʡ ʨʫʭ ʚʽʜ ʜʚʠʛʫʥʘ ʧʝʨʝʜʘʻʪʴʩʷ ʚʽʙʨʦʧʨʠʚʦʜʘ, ʧʨʠ ʦʙʝʨʪʘʥʥʽ 

ʥʝʟʨʽʚʥʦʚʘʞʝʥʠʭ ʤʘʩ ʷʢʦʛʦ ʛʝʥʝʨʫʻʪʴʩʷ ʦʙʝʨʪʦʚʘ ʩʠʣʘ. ʇʽʜ ʾʾ ʜʽʻʶ ʢʦʥʪʝʡʥʝʨ 

ʧʨʠʚʦʜʠʪʴʩʷ ʚ ʢʦʣʠʚʘʣʴʥʠʡ ʨʫʭ ʫ ʚʝʨʪʠʢʘʣʴʥʠʡ ʧʣʦʱʠʥʽ, ʟ ʧʨʠʩʢʦʨʝʥʥʷʤ 

ʙʽʣʴʰʠʤ ʚʽʜ ʧʨʠʩʢʦʨʝʥʥʷ ʚʽʣʴʥʦʛʦ ʧʘʜʽʥʥʷ. ʉʠʧʢʠʡ ʤʘʪʝʨʽʘʣ ʧʨʠʚʦʜʠʪʴʩʷ ʚ 

ʮʠʨʢʫʣʷʮʽʡʥʠʡ ʨʫʭ, ʘ ʪʘʢʦʞ ʽʥʪʝʥʩʠʚʥʦ ʦʙʜʫʚʘʻʪʴʩʷ ʧʦʚʽʪʨʷʤ ʟʙʘʛʘʯʝʥʠʤ 

ʦʟʦʥʦʤ, ʱʦ ʥʘʜʭʦʜʠʪʴ ʯʝʨʝʟ ʨʝʰʽʪʯʘʩʪʝ ʜʥʦ-ʜʠʬʫʟʦʨ, ʚʽʜ ʚʝʥʪʠʣʷʪʦʨʘ, 

ʩʪʚʦʨʶʶʯʠ ʨʽʚʥʽ ʪʝʧʣʦʬʽʟʠʯʥʽ ʪʘ ʘʝʨʦʜʠʥʘʤʽʯʥʽ ʫʤʦʚʠ ʧʦ ʚʩʴʦʤʫ ʦʙôʻʤʫ [2].  

ɿ ʤʝʪʦʶ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʟʥʝʟʘʨʘʞʫʶʯʦʾ ʜʽʾ ʦʟʦʥʫ ʚʽʙʨʘʮʽʡʥʫ 

ʩʫʠhʣʴʥʫ ʫʩʪʘʥʦʚʢʫ ʙʫʣʦ ʦʩʥʘʱʝʥʦ ʧʝʨʬʦʨʦʚʘʥʠʤ ʢʦʞʫʭʦʤ, ʜʣʷ ʢʨʽʧʣʝʥʥʷ 

ʷʢʦʛʦ ʙʫʣʦ ʚʠʛʦʪʦʚʣʝʥʦ ʤʝʪʘʣʝʚʠʡ ʢʘʨʢʘʩ ʟôʻʜʥʘʥʠʡ ʙʝʟʧʦʩʝʨʝʜʥʴʦʾ ʟʽ 

ʩʪʘʥʠʥʦʶ. ʅʠʞʥʷ ʯʘʩʪʠʥʘ ʛʝʨʤʦʢʦʞʫʭʘ ʟʘʟʥʘʻ ʚʽʙʨʘʮʽʾ ʚʽʜ ʢʦʥʪʝʡʥʝʨʘ, ʘʣʝ 

ʟʘʚʜʷʢʠ ʡʦʛʦ ʝʣʘʩʪʠʯʥʦʩʪʽ ʷʢ ʫ ʚʝʨʪʠʢʘʣʴʥʽʡ, ʪʘʢ ʽ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ ʧʣʦʱʠʥʽ 

ʚʝʨʭʥʽʡ ʡʦʛʦ ʦʪʚʽʨ ʧʦ ʧʝʨʠʤʝʪʨʫ ʟôʻʜʥʘʥʦ ʟ ʥʝʨʫʭʦʤʦʶ ʤʝʪʘʣʝʚʦʶ ʧʘʥʝʣʣʶ. 

ʎʝ ʜʦʟʚʦʣʠʣʦ ʨʦʟʤʽʩʪʠʪʠ ʥʘ ʧʘʥʝʣʽ ʝʣʝʤʝʥʪʠ ʩʠʩʪʝʤʠ ʧʦʜʘʯʽ ʦʟʦʥʦʚʘʥʦʛʦ 

ʧʦʚʽʪʨʷ, ʚʠʤʽʨʶʚʘʥʥʷ ʪʘ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ. 

ɻʝʥʝʨʘʮʽʷ ʧʦʪʦʢʫ ʦʟʦʥʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʨʝʘʢʪʦʨʽ ʩʠʥʪʝʟʫ ʦʟʦʥʫ 

ʙʘʨôʻʨʥʦʛʦ ʪʠʧʫ. ʎʝ ʩʢʣʷʥʠʡ ʮʠʣʽʥʜʨ, ʥʘ ʧʦʚʝʨʭʥʽ ʷʢʦʛʦ ʩʠʤʝʪʨʠʯʥʦ 

ʨʦʟʤʽʱʝʥʥʽ ʚʠʩʦʢʦʚʦʣʴʪʥʽ ʝʣʝʢʪʨʦʜʠ ʫ ʚʠʛʣʷʜʽ ʢʦʥʮʝʥʪʨʠʯʥʠʭ ʩʤʫʛ. 

ɺʩʝʨʝʜʠʥʽ ʮʠʣʽʥʜʨʘ ʧʦ ʚʩʴʦʤʫ ʧʝʨʠʤʝʪʨʫ ʨʦʟʤʽʱʝʥʦ ʧʘʩʠʚʥʠʡ ʝʣʝʢʪʨʦʜ, 

ʚʠʛʦʪʦʚʣʝʥʠʡ ʟ ʪʦʥʢʦʛʦ ʤʝʪʘʣʫ. ʇʦʚʝʨʭʥʷ ʮʴʦʛʦ ʝʣʝʢʪʨʦʜʫ ʤʘʻ ʰʧʠʯʘʩʪʽ 



"ȽɟɣɌɝəɱ ɛɜɚɍɗɑɘɔ ɓɑɘɗɑɜɚɍɝɨɖɚɲ ɘɑɡɌəɱɖɔ" (16ð18 ɒɚɎɞəɫ 2022 ɜɚɖɟ) 

 
109 

ʚʠʩʪʫʧʠ, ʷʢʽ ʩʧʨʠʷʶʪʴ ʢʦʥʮʝʥʪʨʘʮʽʾ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ ʪʘ ʚʠʥʠʢʥʝʥʥʶ 

ʨʦʟʨʷʜʽʚ, ʟ ʽʥʪʝʥʩʠʚʥʠʤ ʚʠʜʽʣʝʥʥʷʤ ʦʟʦʥʫ [1, 2].  

ɼʣʷ ʥʘʜʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʪʘ ʤʝʭʘʥʽʯʥʦʾ ʤʽʮʥʦʩʪʽ ʩʢʣʷʥʘ ʪʨʫʙʘ ʟ 

ʩʠʩʪʝʤʦʶ ʝʣʝʢʪʨʦʜʽʚ ʨʦʟʤʽʱʝʥʘ ʚ ʮʠʣʽʥʜʨʠʯʥʦʤʫ ʬʪʦʨʦʧʣʘʩʪʦʚʦʤʫ ʢʦʞʫʩʽ, 

ʫ ʚʭʽʜʥʦʤʫ ʦʪʚʦʨʽ ʷʢʦʛʦ ʚʩʪʘʥʦʚʣʝʥʠʡ ʚʝʥʪʠʣʷʪʦʨ. ɺʠʭʽʜʥʠʡ ʦʪʚʽʨ ʢʘʤʝʨʠ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʦʛʦ ʟôʻʜʥʘʥʥʷ ʩʧʦʣʫʯʘʻʪʴʩʷ ʟ ʩʠʩʪʝʤʦʶ ʧʦʜʘʯʽ 

ʝʣʝʢʪʨʦʘʢʪʠʚʦʚʘʥʦʛʦ ʧʦʚʽʪʨʷ, ʱʦ ʜʘʻ ʟʤʦʛʫ ʩʢʝʨʫʚʘʪʠ ʧʦʪʽʢ ʦʟʦʥʦʚʘʥʦʛʦ 

ʧʦʚʽʪʨʷ ʚ ʧʦʪʨʽʙʥʦʤʫ ʥʘʧʨʷʤʢʫ. 

ɺʠʤʽʨʶʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʚʽʙʨʘʮʽʡ ʟʘʙʝʟʧʝʯʫʻ ʘʢʩʝʣʝʨʦʤʝʪʨ, ʷʢʠʡ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʘʚʪʦʥʦʤʥʦʤʫ ʨʝʞʠʤʽ, ʷʢ ʦʢʨʝʤʠʡ ʟʦʥʜ, ʚʠʢʦʥʘʥʠʡ ʚ 

ʛʝʨʤʝʪʠʯʥʦʤʫ ʢʦʨʧʫʩʽ, ʽ ʟʜʽʡʩʥʶʻ, ʧʦ ʢʦʤʘʥʜʘʭ ʩʣʫʞʙʦʚʦʛʦ ʙʫʬʝʨʥʦʛʦ 

ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʘ, ʦʪʨʠʤʘʥʥʷ ʜʘʥʠʭ ʧʨʦ ʧʝʨʝʤʽʱʝʥʥʷ ʪʦʯʢʠ ʩʚʦʛʦ 

ʟʥʘʭʦʜʞʝʥʥʷ ʚ ʪʨʴʦʭ ʧʨʦʩʪʦʨʦʚʠʭ ʢʦʦʨʜʠʥʘʪʘʭ, ʘ ʪʘʢʦʞ ʧʝʨʝʜʘʯʫ ʜʘʥʠʭ ʚ 

ʟʘʧʘʤôʷʪʦʚʫʶʯʠʡ ʧʨʠʩʪʨʽʡ. ʇʦ ʟʘʚʝʨʰʝʥʥʶ ʮʠʢʣʫ ʜʦʩʣʽʜʞʝʥʴ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʟʯʠʪʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʟ ʟʘʧʘʤôʷʪʦʚʫʶʯʦʛʦ ʧʨʠʩʪʨʦʶ ʽ ʧʝʨʝʜʘʯʘ ʯʝʨʝʟ 

ʢʘʙʝʣʴʥʠʡ ʽʥʪʝʨʬʝʡʩ USB 2.0 ʥʘ ʧʝʨʩʦʥʘʣʴʥʠʡ ʢʦʤʧôʶʪʝʨ ʜʣʷ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʚ ʪʘʙʣʠʯʥʦʤʫ ʘʙʦ ʛʨʘʬʽʯʥʦʤʫ ʚʠʛʣʷʜʽ. 

 

 
ʈʠʩ. 1. ʊʝʭʥʽʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʟʥʝʟʘʨʘʞʫʶʯʦʾ ʜʽʾ ʦʟʦʥʫ.  

1 ï ʚʽʙʨʘʮʽʡʥʘ ʫʩʪʘʥʦʚʢʘ; 2 ï ʧʝʨʬʦʨʦʚʘʥʠʡ ʛʝʨʤʦʢʦʞʫʭ; 3 ï ʤʝʪʘʣʝʚʠʡ 

ʢʘʨʢʘʩ ʟ ʧʘʥʝʣʣʶ; 4 ï ʩʠʩʪʝʤʘ ʧʦʜʘʯʽ ʦʟʦʥʦʚʘʥʦʛʦ ʧʦʚʽʪʨʷ; 5 ï ʛʝʥʝʨʘʪʦʨ 

ʦʟʦʥʫ ʟ ʨʝʘʢʪʦʨʦʤ ʙʘʨôʻʨʥʦʛʦ ʪʠʧʫ; 6 ï ʙʣʦʢ ʢʝʨʫʚʘʥʥʷ; 7 ï ʧʨʠʩʪʨʦʾ 

ʚʠʤʽʨʶʚʘʥʥʷ ʪʘ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʮʝʩʫ. 

 

ɺʠʩʥʦʚʢʠ. ɼʦ ʧʝʨʝʜʧʦʩʽʚʥʦʾ ʦʙʨʦʙʢʠ ʦʟʦʥʦʚʦ-ʧʦʚʽʪʨʷʥʦʶ ʩʫʤʽʰʰʶ 

ʜʦʧʫʩʢʘʻʪʴʩʷ ʢʦʥʜʠʮʽʡʥʝ ʥʘʩʽʥʥʷ. ʇʨʠ ʧʨʘʚʠʣʴʥʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʽ ʚʩʽʭ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʠʡʦʤʽʚ ʽ ʚʠʤʦʛ ʧʝʨʝʜʧʦʩʽʚʥʘ ʦʙʨʦʙʢʘ ʥʘʩʽʥʥʷ ʦʟʦʥʦʚʦ-

ʧʦʚʽʪʨʷʥʦʶ ʩʫʤʽʰʰʶ ʟʘʙʝʟʧʝʯʫʻ ʧʨʠʨʽʩʪ ʫʨʦʞʘʶ ʥʝ ʤʝʥʰʝ ʥʽʞ 10-15%. 

ʆʙʨʦʙʢʘ ʥʘʩʽʥʥʷ ʦʟʦʥʦʤ ʟʥʠʞʫʻ ʧʦʢʘʟʥʠʢ ʙʘʢʪʝʨʽʘʣʴʥʦʾ ʟʘʨʘʞʝʥʦʩʪʽ 

ʥʘ 52%, ʘ ʛʨʠʙʥʦʾ ʟʘʨʘʞʝʥʦʩʪʽ ʥʘ 67%. ɿʙʘʛʘʯʝʥʥʷ ʦʟʦʥʦʤ ʧʦʚʽʪʨʷ ʧʽʜ ʯʘʩ 

ʘʢʪʠʚʥʦʛʦ ʚʝʥʪʠʣʶʚʘʥʥʷ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʚʽʙʨʘʮʽʡʥʠʤ ʦʙʝʟʚʦʜʥʝʥʥʷʤ ʧʨʠ 

ʜʚʦʝʪʘʧʥʽʡ ʦʨʛʘʥʽʟʘʮʽʾ ʩʫʰʠʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʧʽʜʚʠʱʫʻ ʧʦʢʘʟʥʠʢʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ. ɿʘʚʜʷʢʠ ʽʥʪʝʥʩʠʚʥʦʤʫ ʚʽʙʨʘʮʽʡʥʦʤʫ ʟʤʽʰʫʚʘʥʥʶ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʥʝʟʘʨʘʞʫʶʯʦʾ ʜʽʾ ʦʟʦʥʫ ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʻʪʴʩʷ ʽʟ-ʟʘ ʧʦʩʪʽʡʥʦʛʦ 



ȳɍɱɜəɔɖ ɞɑɓ ɐɚɛɚɎɱɐɑɕ XɁȣȣȣ ȸɱɒəɌɜɚɐəɚɲ əɌɟɖɚɎɚɲ ɖɚəɠɑɜɑəɢɱɲ 

 
110 

ʦʙʤʽʥʫ ʧʦʚʝʨʭʥʽ ʢʦʥʪʘʢʪʫ ʟʦʚʥʽʰʥʽʭ ʦʙʦʣʦʥʦʢ ʥʘʩʽʥʥʷ ʟ ʦʟʦʥʦʚʘʥʠʤ 

ʩʝʨʝʜʦʚʠʱʝʤ. ʎʝ ʜʦʟʚʦʣʷʻ ʩʢʦʨʦʪʠʪʠ ʯʘʩ ʦʙʨʦʙʢʠ ʽ ʧʦʥʠʟʠʪʠ ʢʦʥʮʝʥʪʨʘʮʽʶ 

ʦʟʦʥʫ, ʱʦ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʩʧʨʦʱʫʻ ʚʠʤʦʛʠ ʜʦ ʪʝʭʥʽʯʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʦʮʝʩʫ 

ʪʘ ʩʧʨʠʷʻ ʨʦʟʧʦʚʩʶʜʞʝʥʥʶ ʜʘʥʦʾ ʤʝʪʦʜʠʢʠ ʥʘ ʦʙʨʦʙʢʫ ʧʦʩʽʚʥʠʭ ʧʘʨʪʽʡ 

ʥʘʩʽʥʥʷ. 
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ʅʘʮʽʦʥʘʣʴʥʠʡ ʘʚʽʘʮʽʡʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʈʫʜʝʥʢʦ ɺ. ɻ., ɹʫʯʢʦ ɯ. ʆ., ɼʦʙʨʘʥʩʴʢʠʡ ʉ. ʉ., ʂʽʨʠʻʥʢʦ ʄ. ʆ. 

ɾʠʪʦʤʠʨʩʴʢʠʡ ʘʛʨʦʪʝʭʥʽʯʥʠʡ ʬʘʭʦʚʠʡ ʢʦʣʝʜʞ 

 

ɼʝʪʘʣʽ ʤʘʰʠʥ, ʷʢʽ ʚʟʘʻʤʦʜʽʶʪʴ ʟ ˇʨʫʥʪʦʤ ʧʨʘʮʶʶʪʴ ʚ ʫʤʦʚʘʭ 

ʦʜʥʦʯʘʩʥʦʾ ʜʽʾ ʬʨʠʢʮʽʡʥʦʛʦ  ʡ ʫʜʘʨʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. ɿʘʙʝʟʧʝʯʠʪʠ  ʾʭ 

ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʚ ʪʘʢʠʭ ʫʤʦʚʘʭ ʟʜʘʪʥʠʡ ʤʝʪʘʣʝʚʠʡ ʤʘʪʝʨʽʘʣ, ʱʦ ʚʦʣʦʜʽʻ 

ʚʠʩʦʢʦʶ ʟʥʦʩʦʩʪʽʡʢʽʩʪʶ ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ ʧʨʠ ʚ'ʷʟʢʽʡ ʩʝʨʮʝʚʠʥʽ. ʎʴʦʛʦ 

ʤʦʞʥʘ ʜʦʩʷʛʪʠ ʰʣʷʭʦʤ ʧʦʚʝʨʭʥʝʚʦʛʦ ʛʘʨʪʫʚʘʥʥʷ, ʢʦʣʠ ʥʘʛʨʽʚʘʥʥʶ 

ʡ ʦʭʦʣʦʜʞʝʥʥʶ ʧʽʜʜʘʻʪʴʩʷ ʣʠʰʝ ʧʦʚʝʨʭʥʝʚʠʡ ʰʘʨ ʟ ʤʝʪʦʶ ʟʤʽʥʠ ʡʦʛʦ 

ʩʪʨʫʢʪʫʨʠ ʙʝʟ ʟʤʽʥʠ ʩʪʨʫʢʪʫʨʠ ʩʝʨʮʝʚʠʥʠ. ʇʦʚʝʨʭʥʝʚʝ ʛʘʨʪʫʚʘʥʥʷ ʥʘʣʝʞʠʪʴ 

ʜʦ ʧʨʦʮʝʩʽʚ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʟ ʚʠʩʦʢʦʶ ʰʚʠʜʢʽʩʪʶ, ʪʦʤʫ ʧʦʚʝʨʭʥʽ ʜʝʪʘʣʝʡ 

ʤʘʰʠʥ ʤʘʡʞʝ ʥʝ ʦʢʠʩʥʶʶʪʴʩʷ ʽ ʥʝ ʜʝʬʦʨʤʫʶʪʴʩʷ, ʱʦ ʻ ʚʘʞʣʠʚʦʶ 

ʧʝʨʝʚʘʛʦʶ ʮʴʦʛʦ ʧʨʦʮʝʩʫ. 



"ȽɟɣɌɝəɱ ɛɜɚɍɗɑɘɔ ɓɑɘɗɑɜɚɍɝɨɖɚɲ ɘɑɡɌəɱɖɔ" (16ð18 ɒɚɎɞəɫ 2022 ɜɚɖɟ) 
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ʆʜʥʠʤ ʽʟ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʤʝʪʦʜʽʚ ʧʦʚʝʨʭʥʝʚʦʛʦ ʛʘʨʪʫʚʘʥʥʷ ʻ ʩʧʦʩʽʙ 

ʽʥʜʫʢʮʽʡʥʦʛʦ ʛʘʨʪʫʚʘʥʥʷ ʩʪʨʫʤʘʤʠ ʚʠʩʦʢʦʾ ʯʘʩʪʦʪʠ (ʉɺʏ). 

ɺʽʜʦʤʘ ʣʘʙʦʨʘʪʦʨʥʘ ʫʩʪʘʥʦʚʢʘ ʜʣʷ ʚʠʩʦʢʦʯʘʩʪʦʪʥʦʛʦ ʥʘʛʨʽʚʘʥʥʷ 

ʟʨʘʟʢʽʚ (ʨʠʩ. 1). ɿʨʘʟʦʢ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʚ ʽʥʜʫʢʪʦʨ, ʱʦ ʷʚʣʷʻ ʩʦʙʦʶ ʦʜʠʥ ʘʙʦ 

ʢʽʣʴʢʘ ʛʚʠʪʢʽʚ ʧʫʩʪʦʪʽʣʦʾ ʤʽʜʥʦʾ ʪʨʫʙʢʠ. ʉʪʨʫʤ ʚʠʩʦʢʦʾ ʯʘʩʪʦʪʠ ʚʽʜ 

ʛʝʥʝʨʘʪʦʨʘ ʯʝʨʝʟ ʪʨʘʥʩʬʦʨʤʘʪʦʨ  ʧʦʜʘʻʪʴʩʷ ʚ ʽʥʜʫʢʪʦʨ, ʟʘ ʨʘʭʫʥʦʢ ʯʦʛʦ 

ʩʪʚʦʨʶʻʪʴʩʷ ʤʘʛʥʽʪʥʝ ʧʦʣʝ, ʷʢʝ ʚʠʢʣʠʢʘʻ ʧʦʷʚʫ ʫ ʟʨʘʟʢʫ ʽʥʜʫʢʦʚʘʥʦʛʦ 

ʩʪʨʫʤʫ ʪʽʻʾ ʞ ʯʘʩʪʦʪʠ, ʘʣʝ ʦʙʝʨʥʝʥʦʛʦ ʥʘʧʨʷʤʢʫ. 

 

 
ʈʠʩ. 1. ʇʨʠʥʮʠʧʦʚʘ ʩʭʝʤʘ ʜʽʾ ʽʥʜʫʢʪʦʨʘ ʫʩʪʘʥʦʚʢʠ ʜʣʷ 

ʚʠʩʦʢʦʯʘʩʪʦʪʥʦʛʦ ʥʘʛʨʽʚʘʥʥʷ. 

 

ʆʩʦʙʣʠʚʽʩʪʶ ʽʥʜʫʢʦʚʘʥʦʛʦ ʩʪʨʫʤʫ ʻ ʥʝʦʜʥʦʨʽʜʥʽʩʪʴ ʛʫʩʪʠʥʠ ʟʘ 

ʧʝʨʝʨʽʟʦʤ ʟʨʘʟʢʘ. ʉʪʨʫʤ ʢʦʥʮʝʥʪʨʫʻʪʴʩʷ ʚ ʧʦʚʝʨʭʥʝʚʦʤʫ ʰʘʨʽ ʘ ʚ ʩʝʨʝʜʠʥʽ 

ʟʨʘʟʢʘ ʚʽʥ ʚʽʜʩʫʪʥʽʡ. 

ɯʥʜʫʢʮʽʡʥʝ ʥʘʛʨʽʚʘʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʫ ʰʚʠʜʢʽʩʪʴ ʥʘʛʨʽʚʘʥʥʷ, ʱʦ 

ʩʷʛʘʻ 50-500 Áʉ/ʩ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʧʨʠ ʧʽʯʥʦʤʫ ʥʘʛʨʽʚʘʥʥʽ ʚʦʥʘ ʥʝ ʧʝʨʝʚʠʱʫʻ 1-

3 Áʉ/ʩ. ʅʘʛʨʽʚʘʥʥʷ ʜʦ ʥʝʦʙʭʽʜʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʛʘʨʪʫʚʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʧʨʦʪʷʛʦʤ  2-10 ʩ. 

ʅʝʜʦʣʽʢʦʤ ʜʘʥʦʾ ʫʩʪʘʥʦʚʢʠ ʻ ʥʝʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʠʪʠ ʪʝʤʧʝʨʘʪʫʨʫ 

ʥʘʛʨʽʚʘʥʥʷ ʟʨʘʟʢʘ ʽʥʜʫʢʪʦʨʦʤ.  

ɼʣʷ ʫʩʫʥʝʥʥʷ ʮʴʦʛʦ ʥʝʜʦʣʽʢʫ ʧʨʦʧʦʥʫʻʪʴʩʷ ʤʦʜʝʨʥʽʟʫʚʘʪʠ ʜʘʥʫ 

ʫʩʪʘʥʦʚʢʫ ʰʣʷʭʦʤ ʚʚʝʜʝʥʥʷ ʜʦ ʾʾ ʩʢʣʘʜʫ ʚʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ  

ʪʝʨʤʦʨʝʛʫʣʷʪʦʨʘ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʠʪʴ ʨʦʟʨʠʚ ʢʦʣʘ ʞʠʚʣʝʥʥʷ ʽʥʜʫʢʪʦʨʘ ʧʨʠ 

ʜʦʩʷʛʥʝʥʥʽ ʟʘʜʘʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʟʨʘʟʢʘ. ʇʨʠʥʮʠʧʦʚʘ ʩʭʝʤʘ ʤʦʜʝʨʥʽʟʦʚʘʥʦʾ 

ʫʩʪʘʥʦʚʢʠ ʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩ. 2. 

 

 
ʈʠʩ. 2. ʇʨʠʥʮʠʧʦʚʘ ʩʭʝʤʘ ʫʜʦʩʢʦʥʘʣʝʥʦʾ ʫʩʪʘʥʦʚʢʠ. 
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ɺ ʫʩʪʘʥʦʚʮʽ ʚʠʢʦʨʠʩʪʘʻʤʦ ʣʽʥʽʡʥʠʡ ʣʘʙʦʨʘʪʦʨʥʠʡ ʙʣʦʢ ʞʠʚʣʝʥʥʷ 

KORAD KA3010D (ʨʠʩ. 3). 

 
ʈʠʩ. 3. ʃʽʥʽʡʥʠʡ ʣʘʙʦʨʘʪʦʨʥʠʡ ʙʣʦʢ ʞʠʚʣʝʥʥʷ KORAD KA3010D. 

 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

ʊʦʯʥʽʩʪʴ ʫʩʪʘʥʦʚʢʠ: <0,05% + 20 ʤɺ 

ɺʠʭʽʜʥʘ ʥʘʧʨʫʛʘ ʚʽʜ 0 ʜʦ 30 ɺʦʣʴʪ; 

ɺʠʭʽʜʥʠʡ ʩʪʨʫʤ 0 - 10 ɸʤʧʝʨ; 

ʈʽʚʝʥʴ ʧʫʣʴʩʘʮʽʡ : ʧʦ ʩʪʨʫʤʫ < 3 ʤɸ , ʧʦ ʥʘʧʨʫʟʽ < 0,5 ʤɺ; 

ʂʦʝʬʽʮʽʻʥʪ ʚʧʣʠʚʫ ʥʘʚʘʥʪʘʞʝʥʥʷ, % :  

ʧʦ ʩʪʨʫʤʫ < 0,2 + 5ʤɸ, ʧʦ ʥʘʧʨʫʟʽ < 0.01 + 5 ʤɺ; 

ʂʦʝʬʽʮʽʻʥʪ ʚʧʣʠʚʫ ʥʘʧʨʫʛʠ ʞʠʚʣʝʥʥʷ, % :  

ʧʦ ʩʪʨʫʤʫ < 0.2 + 1 ʤɸ, ʧʦ ʥʘʧʨʫʟʽ < 0.01 + 1 ʤɺ; 

ʅʘʧʨʫʛʘ ʞʠʚʣʝʥʥʷ : 207 ~ 253 (50 ɻʮ); 

ʋʤʦʚʠ ʝʢʩʧʫʘʪʘʮʽʽ: 0 ~+40 Á C, ʚʽʜʥʦʩʥʘ ʚʦʣʦʛʽʩʪʴ < 90%. 

ʗʢ ʜʞʝʨʝʣʦ ʥʘʛʨʽʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ  ʚʠʭʨʦʚʠʡ ʽʥʜʫʢʮʽʡʥʠʡ 

ʥʘʛʨʽʚʘʯ Low ZVS (ʨʠʩ. 4). 

 

 
ʈʠʩ. 4. ɺʠʭʨʦʚʠʡ ʽʥʜʫʢʮʽʡʥʠʡ ʥʘʛʨʽʚʘʯ Low ZVS. 

 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

ɺʠʭʽʜʥʠʡ ʩʪʨʫʤ, ʥʝ ʙʽʣʴʰʝ 20ɸ; 
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ʄʽʥʽʤʘʣʴʥʘ ʚʭʽʜʥʘ ʥʘʧʨʫʛʘ 12ɺ; 

ʄʘʢʩʠʤʘʣʴʥʘ ʚʭʽʜʥʘ ʥʘʧʨʫʛʘ 48ɺ. 

ɼʣʷ ʨʦʟʨʠʚʫ ʢʦʣʘ ʞʠʚʣʝʥʥʷ ʽʥʜʫʢʪʦʨʘ ʧʨʠ ʜʦʩʷʛʥʝʥʥʽ ʟʘʜʘʥʦʾ 

ʪʝʤʧʝʨʘʪʫʨʠ ʚʠʢʦʨʠʩʪʘʻʤʦ ʚʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʠʡ ʪʝʨʤʦʨʝʛʫʣʷʪʦʨ SKL 

W1315 (ʨʠʩ. 5). 

 

 
ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

ɼʽʘʧʘʟʦʥ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ: -99é+999 ʉ; 

ʅʘʧʨʫʛʘ ʞʠʚʣʝʥʥʷ: 220 ɺ; 

ʄʘʢʩʠʤʘʣʴʥʠʡ ʩʪʨʫʤ ʢʦʤʫʪʘʮʽʾ ʨʝʣʝ: 10 ɸ; 

ʈʦʟʤʽʨʠ: 79*54 ʤʤ; 

ʈʦʟʤʽʨ ʝʢʨʘʥʘ: 41ʭ19 ʤʤ; 

ʈʦʟʤʽʨ ʤʦʥʪʘʞʥʦʛʦ ʦʪʚʦʨʫ: 71ʭ41 ʤʤ; 

ʏʘʩʪʦʪʘ ʦʥʦʚʣʝʥʴ ʧʦʢʘʟʥʠʢʽʚ: 0,5 ʩʝʢ. 

ʇʨʠ ʚʝʣʠʢʠʭ ʰʚʠʜʢʦʩʪʷʭ ʥʘʛʨʽʚʘʥʥʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʝʨʣʽʪʫ ʚ ʘʫʩʪʝʥʽʪ  

ʟʤʽʱʫʻʪʴʩʷ ʚ ʦʙʣʘʩʪʴ ʙʽʣʴʰ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ, ʘ ʨʽʩʪ ʟʝʨʥʘ ʘʫʩʪʝʥʽʪʫ, ʧʨʠ 

ʮʴʦʤʫ, ʥʝ ʚʩʪʠʛʘʻ ʚʽʜʙʫʪʠʩʴ, ʪʦʤʫ ʪʝʤʧʝʨʘʪʫʨʘ ʛʘʨʪʫʚʘʥʥʷ ʧʨʠ 

ʽʥʜʫʢʮʽʡʥʦʤʫ ʥʘʛʨʽʚʘʥʥʽ ʚʠʱʘ, ʥʽʞ ʧʨʠ ʧʽʯʥʦʤʫ.  

ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʤʦʜʝʨʥʽʟʘʮʽʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʫʩʪʘʥʦʚʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʚʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʪʝʨʤʦʨʝʛʫʣʷʪʦʨʘ ʜʦʟʚʦʣʠʪʴ ʧʨʦʚʦʜʠʪʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ʟ ʟʘʧʘʩʦʤ ʪʝʤʧʝʨʘʪʫʨʠ ʜʦ 999Üʉ. ɺʘʨʽʶʚʘʥʥʷ ʚʭʽʜʥʦʾ ʥʘʧʨʫʛʠ ʚʠʭʨʦʚʦʛʦ 

ʽʥʜʫʢʮʽʡʥʦʛʦ ʥʘʛʨʽʚʘʯʘ ʟ 12 ʜʦ 48 ɺ ʪʘʢʦʞ ʜʦʟʚʦʣʠʪʴ ʨʝʛʫʣʶʚʘʪʠ ʰʚʠʜʢʽʩʪʴ 

ʥʘʛʨʽʚʘʥʥʷ ʟʘʛʦʪʦʚʢʠ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. ʇʦʛʨʝʙʥʘ ʅ.ɽ., ʂʫʮʦʚʘ ɺ.ɿ., ʂʦʪʦʚʘ ʊ.ɺ. ʉʧʦʩʦʙʠ ʟʤʽʮʥʝʥʥʷ 

ʤʝʪʘʣʽʚ: ʥʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ. ɼʥʽʧʨʦ: ʅʄʝʪɸʋ, 2021. 89 ʩ. 
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ʋɼʂ 630.2.862 

 

ʏʀʉʃɽʅʅɽ ʄʆɼɽʃʖɺɸʅʅʗ ɻɸɿʆɼʀʅɸʄɯʏʅʀʍ ʇʈʆʎɽʉɯɺ  

ʋ ɺɯɼʎɽʅʊʈʆɺʆʄʋ ʈɸɼɯɸʃʔʅʆʄʋ ɺɽʅʊʀʃʗʊʆʈɯ ʇʆʉɯɺʅʀʍ 

ʄɸʐʀʅ 

 

ʄʝʣʴʥʠʢ ɺ. ɯ., ɿʝʣʝʥʩʴʢʠʡ ʆ. ʇ., ɿʝʣʝʥʩʴʢʠʡ ɸ. ʇ. 

ɼʝʨʞʘʚʥʠʡ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 
 

ʅʠʥʽ ʫ ʪʝʭʥʽʮʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʰʠʨʦʢʦ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚʽʜʮʝʥʪʨʦʚʽ ʨʘʜʽʘʣʴʥʽ ʚʝʥʪʠʣʷʪʦʨʠ (ɺʈɺ) ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ. 

ʗʢʽ ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʚʫʟʣʽʚ ʧʥʝʚʤʘʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʩʫʯʘʩʥʠʭ 

ʩʽʚʘʣʦʢ ʪʦʯʥʦʛʦ ʚʠʩʽʚʫ. ʏʘʩʪʦ ɺʈɺ ʧʨʘʮʶʶʪʴ ʫ ʰʠʨʦʢʦʤʫ ʽʥʪʝʨʚʘʣʽ ʟʥʘʯʝʥʴ 

ʚʠʪʨʘʪ ʧʦʚʽʪʨʷ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʾʭ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʥʘ ʩʪʽʡʢʽʩʪʴ 

ʨʦʙʦʪʠ ʧʥʝʚʤʘʪʠʯʥʠʭ ʩʠʩʪʝʤ ʩʽʚʘʣʦʢ ʟʘʛʘʣʦʤ. ɿʨʝʰʪʦʶ, ʚʩʝ ʮʝ ʧʦʟʥʘʯʘʻʪʴʩʷ 

ʥʘ ʷʢʦʩʪʽ ʨʦʙʦʪʠ ʪʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʦʩʽʚʥʠʭ ʤʘʰʠʥ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, 

ʰʚʠʜʢʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʧʨʦʚʝʜʝʥʥʷ ʧʦʩʽʚʥʠʭ ʨʦʙʽʪ. ʉʪʚʦʨʝʥʥʷ ʥʘʜʽʡʥʦʛʦ ʪʘ 

ʝʬʝʢʪʠʚʥʦ ʧʨʘʮʶʶʯʦʛʦ ɺʈɺ, ʷʢ ʦʩʥʦʚʠ ʧʥʝʚʤʦʩʠʩʪʝʤʠ ʩʽʚʘʣʢʠ, 

ʟʘʙʝʟʧʝʯʠʪʴ ʧʦʜʘʣʴʰʝ ʧʽʜʚʠʱʝʥʥʷ ʷʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʾʾ ʨʦʙʦʪʠ. ɼʣʷ ʮʴʦʛʦ 

ʥʝʦʙʭʽʜʥʝ ʜʝʪʘʣʴʥʝ ʚʠʚʯʝʥʥʷ ʪʘ ʛʣʠʙʦʢʝ ʨʦʟʫʤʽʥʥʷ ʨʦʙʦʯʦʛʦ ʧʨʦʮʝʩʫ, ʱʦ 

ʧʨʦʪʽʢʘʻ ʫ ʤʽʞ ʣʦʧʘʪʢʦʚʠʭ ʢʘʥʘʣʘʭ ɺʈɺ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʦʪʨʠʤʘʥʠʭ ʟʥʘʥʴ ʧʨʠ 

ʧʨʦʝʢʪʫʚʘʥʥʽ ɺʈɺ ʜʦʟʚʦʣʠʪʴ ʫʥʠʢʥʫʪʠ ʧʦʤʠʣʦʢ ʽ, ʟ ʨʝʰʪʦʶ, ʧʨʠʟʚʝʜʝ ʜʦ 

ʧʽʜʚʠʱʝʥʥʷ ʛʘʟʦʜʠʥʘʤʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ, ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʠʩʥʦʾ ʜʽʾ (ʂʂɼ) ʪʘ 

ʟʘʛʘʣʴʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʟʨʦʙʣʝʥʠʭ ʚʝʥʪʠʣʷʪʦʨʽʚ.  ʊʦʤʫ ʙʫʣʦ ʨʦʟʛʣʷʥʫʪʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʚʽʪʨʷʥʠʭ ʧʦʪʦʢʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʯʠʩʝʣʴʥʠʭ ʤʝʪʦʜʽʚ 

ʟʘʩʥʦʚʘʥʠʭ ʥʘ ʨʦʟʚô̫ ʟʘʥʥʽ ʨʽʚʥʷʥʴ ʅʘʚʴʻ-ʉʪʦʢʩʘ. ʈʦʟʛʣʷʜʘʶʯʠ ɺʈɺ ʷʢ 

ʘʛʨʝʛʘʪ ʫ ʩʢʣʘʜʽ ʧʥʝʚʤʘʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʩʽʚʘʣʢʠ, ʙʫʣʦ ʨʦʟʛʣʷʥʫʪʦ 

ʤʝʪʦʜʦʣʦʛʽʶ ʯʠʩʝʣʴʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʛʘʟʦʜʠʥʘʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ 

ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʤʽʞʣʦʧʘʪʢʦʚʠʭ ʢʘʥʘʣʘʭ ʚʝʥʪʠʣʷʪʦʨʘ, ʘ ʪʘʢʦʞ ʚʠʟʥʘʯʝʥʥʷ 

ʡʦʛʦ ʦʧʪʠʤʘʣʴʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ.[ʆʰʠʙʢʘ! ʀʩʪʦʯʥʠʢ 

ʩʩʳʣʢʠ ʥʝ ʥʘʡʜʝʥ.,ʆʰʠʙʢʘ! ʀʩʪʦʯʥʠʢ ʩʩʳʣʢʠ ʥʝ ʥʘʡʜʝʥ.,ʆʰʠʙʢʘ! 

ʀʩʪʦʯʥʠʢ ʩʩʳʣʢʠ ʥʝ ʥʘʡʜʝʥ.]  

ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʯʠʩʝʣʴʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʽʚ, ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʫ 

ɺʈɺ: 

- ʘʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʤʦʜʝʣʝʡ ʚʝʥʪʠʣʷʪʦʨʽʚ ʧʥʝʚʤʘʪʠʯʥʠʭ ʩʽʚʘʣʦʢ 

ʪʦʯʥʦʛʦ ʚʠʩʽʚʫ; 

- ʬʦʨʤʫʚʘʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʟʘʚʜʘʥʥʷ ʥʘ ʨʦʟʨʦʙʢʫ ʤʦʜʝʣʽ; 

- ʤʘʪʝʤʘʪʠʯʥʘ ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ ʧʨʦʝʢʪʫʚʘʥʥʷ; 

- ʚʠʟʥʘʯʝʥʥʷ ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʽ ʩʪʚʦʨʝʥʥʷ ʛʝʦʤʝʪʨʠʯʥʦʾ 

ʩʭʝʤʠ, ʘ ʪʘʢʦʞ ʧʨʦʬʽʣʶ ʨʦʙʦʯʦʛʦ ʢʦʣʝʩʘ ʚʝʥʪʠʣʷʪʦʨʘ; 

- ʨʝʘʣʽʟʘʮʽʷ 3D-ʤʦʜʝʣʶʚʘʥʥʷ ʤʦʜʝʣʽ ʚʝʥʪʠʣʷʪʦʨʘ, ʱʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ 

[ʆʰʠʙʢʘ! ʀʩʪʦʯʥʠʢ ʩʩʳʣʢʠ ʥʝ ʥʘʡʜʝʥ.]; 
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- ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʚʠʙʦʨʫ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ, ʱʦ ʦʧʠʩʫʻ ʪʝʯʽʾ ʧʦʚʽʪʨʷ 

ʪʘ ʤʝʪʦʜʫ ʨʦʟʚôʷʟʘʥʥʷ; 

- ʚʠʨʽʰʝʥʥʷ ʨʽʚʥʷʥʴ ʦʙʨʘʥʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʧʦʚʽʪʨʷʥʦʛʦ ʧʦʪʦʢʫ 

[0]; 

- ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʪʘ ʦʧʪʠʤʽʟʘʮʽʷ ʛʝʦʤʝʪʨʠʯʥʠʭ ʬʦʨʤ 

ʧʨʦʪʦʯʥʦʾ ʯʘʩʪʠʥʠ ʧʨʦʝʢʪʦʚʘʥʦʛʦ ɺʈɺ. 

ʊʘʢʦʞ ʙʫʣʦ ʨʦʟʛʣʷʥʫʪʦ ʧʨʦʮʝʩ ʤʦʜʝʣʶʚʘʥʥʷ ʧʦʪʦʢʽʚ ʧʦʚʽʪʨʷ ʫ ɺʈɺ. 

ʇʽʩʣʷ ʩʪʚʦʨʝʥʥʷ ʤʦʜʝʣʽ ʧʨʦʮʝʩʽʚ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʫ ɺʈɺ, ʪʘʢ ʽ ʚ 

ʪʨʫʙʦʧʨʦʚʦʜʘʭ ʧʥʝʚʤʘʪʠʯʥʦʾ ʩʠʩʪʝʤʠ, ʚʠʨʦʙʣʷʻʤʦ ʩʽʪʢʦʚʫ ʘʧʨʦʢʩʠʤʘʮʽʶ 

ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʦʙʣʘʩʪʽ. ʄʦʞʣʠʚʦ ʩʪʚʦʨʠʪʠ ʷʢ ʥʝʩʪʨʫʢʪʫʨʦʚʘʥʫ 

ʨʦʟʨʘʭʫʥʢʦʚʫ ʩʽʪʢʫ, ʪʘʢ ʽ ʙʣʦʯʥʦ-ʩʪʨʫʢʪʫʨʦʚʘʥʫ. ʇʦʪʽʤ ʚʠʢʦʥʫʻʤʦ ʚʠʙʽʨ 

ʤʦʜʝʣʽ ʩʫʮʽʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ, ʧʦʚʽʪʨʷ). ʉʝʨʝʜʦʚʠʱʝ 

ʤʦʞʝ ʙʫʪʠ ʪʘʢʠʤ ʷʢʝ ʩʪʠʩʢʘʻʪʴʩʷ ʽ ʪʘʢʠʤ, ʱʦ ʥʝ ʩʪʠʩʢʘʻʪʴʩʷ. ʆʙˇʨʫʥʪʦʚʫʻʤʦ 

ʛʨʘʥʠʯʥʽ ʫʤʦʚʠ, ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʜʣʷ ʨʫʭʦʤʠʭ ʽ ʥʝʨʫʭʦʤʠʭ ʝʣʝʤʝʥʪʽʚ, ʘ 

ʪʘʢʦʞ ʦʧʠʩʫʻʤʦ ʧʨʠʩʪʽʥʥʽ ʪʝʯʽʾ ʧʦʪʦʢʫ ʤʦʜʝʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (ʧʨʦʮʝʩʫ 

ʚʠʥʠʢʥʝʥʥʷ ʪʫʨʙʫʣʝʥʪʥʦʩʪʽ). ʋ ʭʦʜʽ ʚʠʢʦʥʘʥʥʷ ʨʽʰʝʥʴ ʦʮʽʥʶʻʤʦ ʪʦʯʥʽʩʪʴ. 

ʇʨʠ ʮʴʦʤʫ ʧʨʦʚʦʜʠʪʴʩʷ ʦʮʽʥʢʘ ʤʘʪʝʤʘʪʠʯʥʘ ʪʘ ʬʽʟʠʯʥʘ, ʜʘʻʪʴʩʷ ʦʮʽʥʢʘ 

ʧʦʭʠʙʢʠ ʧʽʜ ʯʘʩ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʜʠʩʢʨʝʪʠʟʘʮʽʷ ʽʪʝʨʘʮʽʡʥʦʛʦ ʨʽʰʝʥʥʷ. 

ʇʨʦʚʦʜʠʤʦ ʘʥʘʣʽʟ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ɺʈɺ. ʊʘʢʠʡ ʘʥʘʣʽʟ ʤʦʞʝ ʙʫʪʠ 

ʛʨʘʬʽʯʥʠʤ, ʯʠʩʝʣʴʥʠʤ. ʆʧʠʩʫʻʤʦ ʢʦʨʝʣʷʮʽʡʥʽ ʟʚôʷʟʢʠ ʤʽʞ ʟʤʽʥʥʠʤʠ, ʱʦ 

ʚʠʚʯʘʶʪʴʩʷ. ʇʨʦʚʦʜʠʤʦ ʘʥʘʣʽʟ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʝʪʦʜ ʩʪʘʪʠʩʪʠʯʥʦʛʦ 

ʘʥʘʣʽʟʫ, ʢʦʨʝʣʷʮʽʡʥʠʡ, ʜʠʩʧʝʨʩʽʡʥʠʡ ʯʠ ʬʘʢʪʦʨʥʠʡ. ʅʘ ʾʭ ʦʩʥʦʚʽ ʨʦʙʠʤʦ 

ʚʠʩʥʦʚʢʠ ʧʨʦ ʧʦʜʘʣʴʰʽ ʜʽʾ ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʤʦʜʝʣʽ: ʚʽʜʧʨʘʚʣʷʻʤʦ ʫ 

ʚʠʨʦʙʥʠʮʪʚʦ ʯʠ ʜʦʦʧʨʘʮʶʚʘʥʥʷ. 

ʇʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ ʛʘʟʦʚʠʭ ʧʦʪʦʢʽʚ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʫ ʧʥʝʚʤʘʪʠʯʥʽʡ 

ʩʠʩʪʝʤʽ ʚʝʣʠʢʫ ʫʚʘʛʫ ʧʨʠʜʽʣʷʻʤʦ ʚʠʚʯʝʥʥʶ ʟʦʥ ʪʘ ʦʙʣʘʩʪʝʡ, ʚ ʷʢʠʭ ʚʠʥʠʢʘʻ 

ʪʫʨʙʫʣʝʥʪʥʽʩʪʴ ʪʘ ʟʦʥ ʟʙʫʨʝʥʴ (ʚʠʭʨʦʫʪʚʦʨʝʥʴ) ʧʦʪʦʢʫ ʧʦʚʽʪʨʷ, ʱʦ 

ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʭʘʨʘʢʪʝʨ ʪʝʯʽʡ, ʩʧʨʠʷʶʯʠ ʚʪʨʘʪʘʤ ʰʚʠʜʢʦʩʪʽ, ʪʠʩʢʫ 

ʪʘ ʚʠʪʨʘʪ ʧʦʚʽʪʨʷ. ʅʘʤʠ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʛʘʟʦʜʠʥʘʤʽʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʨʽʟʥʠʭ 

ʤʦʜʝʣʝʡ ʚʝʥʪʠʣʷʪʦʨʽʚ ʰʣʷʭʦʤ ʤʥʦʞʠʥʥʦʛʦ ʧʦʚʪʦʨʝʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ ʟ 

ʨʽʟʥʠʤʠ ʟʘʜʘʥʠʤʠ ʛʨʘʥʠʯʥʠʤʠ ʫʤʦʚʘʤʠ ʪʘ ʧʦʜʘʣʴʰʦʛʦ ʦʧʦʩʝʨʝʜʢʫʚʘʥʥʷ 

[ʆʰʠʙʢʘ! ʀʩʪʦʯʥʠʢ ʩʩʳʣʢʠ ʥʝ ʥʘʡʜʝʥ.,ʆʰʠʙʢʘ! ʀʩʪʦʯʥʠʢ ʩʩʳʣʢʠ ʥʝ 

ʥʘʡʜʝʥ.]. ʄʦʜʝʣʶʚʘʥʥʷ ʨʦʙʦʯʦʛʦ ʧʨʦʮʝʩʫ ɺʈɺ, ʚʽʜʙʫʚʘʣʦʩʴ ʥʘ ʯʦʪʠʨʴʦʭ 

ʪʠʧʘʭ ʚʝʥʪʠʣʷʪʦʨʽʚ ʫ ʷʢʠʭ ʟ ʚʽʜʤʽʥʥʦʩʪʝʡ ʙʫʣʠ, ʢʫʪʠ ʚʭʦʜʫ ʧʦʪʦʢʫ ʪʘ 

ʢʽʣʴʢʽʩʪʴ ʣʦʧʘʪʦʢ, ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʨʦʪʦʨʘ ʙʫʣʘ ʧʨʠʡʥʷʪʘ 5000 ʦʙ/ʭʚ, ʘ 

ʤʦʜʝʣʴ ʪʫʨʙʫʣʝʥʪʥʦʩʪʽ ï k-Ů. ʇʨʦʚʦʜʠʣʠʩʴ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʜ ʚʝʥʪʠʣʷʪʦʨʦʤ 

ʽʟ ʟʘʛʥʫʪʠʤʠ ʣʦʧʘʪʢʘʤʠ ʧʨʦʪʠ ʛʦʜʠʥʥʠʢʦʚʦʾ ʩʪʨʽʣʢʠ ʪʘ ʟʘ ʛʦʜʠʥʥʠʢʦʚʦʶ 

ʩʪʨʽʣʢʦʶ. ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʽ ʧʘʨʘʤʝʪʨʠ ʦʪʨʠʤʘʥʽ ʚ ʭʦʜʽ ʤʦʜʝʣʶʚʘʥʥʷ, ʙʫʣʦ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʡʙʽʣʴʰʠʡ ʂʂɼ ʪʘ ʚʠʪʨʘʪʠ ʧʦʚʽʪʨʷ ʩʪʘʥʦʚʠʪʴ ʫ 

ʚʝʥʪʠʣʷʪʦʨʘ (ʤʦʜʝʣʴ ˉ03400Z24R50),  ʜʝ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʚʜʦʩʢʦʥʘʣʝʥʥʠʡ 

ʧʨʦʬʽʣ ɹʣʦʧʘʪʢʠ, ʟ ʢʫʪʦʤ ʚʭʦʜʫ ʥʘ 34¯. 

       ʅʘ ʦʩʥʦʚʽ ʧʨʝʜʩʪʘʚʣʝʥʦʾ ʤʝʪʦʜʠʢʠ ʨʦʟʨʘʭʫʥʢʫ ʛʘʟʦʜʠʥʘʤʽʯʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʨʝʘʣʽʟʦʚʘʥʘ ʤʦʞʣʠʚʽʩʪʴ ʦʮʽʥʠʪʠ ʭʘʨʘʢʪʝʨ ʧʝʨʝʙʽʛʫ ʧʦʚʽʪʨʷ ʫ 
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ʧʨʦʪʦʯʥʽʡ ʯʘʩʪʠʥʽ ɺʈɺ, ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ ʱʦʜʦ ʬʦʨʤʠ ʪʘ ʨʦʟʤʽʨʽʚ 

ʪʨʫʙʦʧʨʦʚʦʜʽʚ, ʦʮʽʥʠʪʠ ʷʢʽʩʪʴ ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʘʤʦʛʦ ʚʽʜʮʝʥʪʨʦʚʦʛʦ ʢʦʣʝʩʘ, 

ʪʦʙʪʦ, ʢʫʪʽʚ ʫʩʪʘʥʦʚʢʠ, ʨʦʟʤʽʨʽʚ, ʪʦʚʱʠʥʠ ʪʘ ʢʽʣʴʢʦʩʪʽ ʣʦʧʘʪʦʢ, ʘ ʪʘʢʦʞ 

ʰʫʤʫ ʪʘ ʬʘʢʪʦʨʽʚ ʙʝʟʧʝʢʠ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʜʦʩʷʛʥʝʥʥʷ ʙʘʞʘʥʠʭ 

ʨʝʞʠʤʽʚ ʧʝʨʝʙʽʛʫ ʧʦʚʽʪʨʷ, ʚʠʩʦʢʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʦʪʦʢʫ ʚ ʤʽʞʣʦʧʘʪʢʦʚʠʭ 

ʢʘʥʘʣʘʭ ɺʈɺ ʽ, ʟʨʝʰʪʦʶ, ʧʨʠʡʥʷʪʥʠʭ ʟʥʘʯʝʥʴ ʟʘʢʣʶʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ɺʈɺ, 

ʤʦʞʝ ʙʫʪʠ ʜʦʩʷʛʥʫʪʦ ʰʣʷʭʦʤ ʨʝʪʝʣʴʥʦʛʦ ʧʨʦʬʽʣʶʚʘʥʥʷ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʥʦʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʨʽʰʝʥʴ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ CAE ï ʧʘʢʝʪʽʚ ʧʨʦʛʨʘʤ ʥʘ ʦʩʥʦʚʽ CFD - ʤʝʪʦʜʽʚ ʧʨʠ 

ʤʦʜʝʣʶʚʘʥʥʽ ʛʘʟʦʜʠʥʘʤʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʝʨʝʙʽʛʫ ʛʘʟʽʚ ʫ ʧʨʦʪʦʯʥʠʭ 

ʯʘʩʪʠʥʘʭ ɺʈɺ ʪʘ ʧʥʝʚʤʘʪʠʯʥʠʭ ʩʠʩʪʝʤ ʟʘʛʘʣʦʤ ʻ ʜʫʞʝ ʝʬʝʢʪʠʚʥʠʤ. ʎʝ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʩʧʨʦʛʥʦʟʫʚʘʪʠ ʢʽʥʮʝʚʽ ʧʘʨʘʤʝʪʨʠ ʪʘ ʟʥʘʯʥʦ ʟʥʠʟʠʪʠ ʚʠʪʨʘʪʠ 

ʯʘʩʫ ʪʘ ʨʝʩʫʨʩʽʚ ʥʘ ʧʨʦʚʝʜʝʥʥʷ ʜʦʚʝʜʝʥʥʷ ʪʘʢʠʭ ʩʠʩʪʝʤ. ɺ ʧʦʜʘʣʴʰʠʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ ʧʨʠ ʧʨʦʻʝʢʪʫʚʘʥʥʽ ʚʽʜʮʝʥʪʨʦʚʠʭ ʨʘʜʽʘʣʴʥʠʭ ʚʝʥʪʠʣʷʪʦʨʽʚ 

ʙʘʞʘʥʦ ʧʨʦʚʝʩʪʠ  ʘʥʘʣʽʟ ʚʧʣʠʚʫ ʨʽʟʥʠʭ ʤʦʜʝʣʝʡ ʪʫʨʙʫʣʝʥʪʥʦʩʪʽ ʥʘ ʷʢʽʩʪʴ 

ʨʦʟʨʘʭʫʥʢʫ ʪʝʯʽʡ ʧʦʚʽʪʨʷʥʦʛʦ ʧʦʪʦʢʫ, ʘ ʪʘʢʦʞ ʧʨʦʚʝʩʪʠ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ 

ʟ ʝʢʩʧʝʨʝʤʝʥʪʘʣʴʥʠʤʠ ʜʘʥʥʠʤʠ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʩʣʽʜ ʨʝʢʦʤʝʥʜʫʚʘʪʠ 

ʰʠʨʦʢʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʶ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. Schlichting H., Gersten K. Boundary-Layer Theory. Ninth Edition. 

Springer-Verlag Berlin Heidelberg 2017-805 p. 
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ɸɻʈɽɻɸʊ ɼʃʗ ɺʀɼɸʃɽʅʅʗ ʅɸʉɯʅʅɭɺʀʍ ʉʋʎɺɯʊʔ ʆɿʀʄʆɻʆ 

ʏɸʉʅʀʂʋ 

 

ɺʦʣʷʥʩʴʢʠʡ ʄ. ʉ., ʉʫʧʨʫʥ ʄ. ʖ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʏʘʩʥʠʢ ï ʮʽʥʥʘ ʭʘʨʯʦʚʘ ʽ ʣ̔ ʢʘʨʩʴʢʘ ʢʫʣʴʪʫʨʘ. 

ʉʚʽʪʦʚʝ ʚʠʨʦʙʥʠʮʪʚʦ ʯʘʩʥʠʢʫ ʩʪʘʥʦʚʠʪʴ 26,6 ʤʣʥ. ʪ, ʟ ʥʠʭ ʂʠʪʘʡ - 21,2; ɯʥʜʽʷ 

ï 1,4; ɹʝʥʛʣʘʜʝʰ ï 0,38; ɭʛʠʧʝʪ ʽ ʇʽʚʜʝʥʥʘ ʂʦʨʝʷ ʧʦ 0,28; ʈʦʩʽʷ ï 0,26 ʤʣʥ. ʪ.  

ɺ ʋʢʨʘʾʥʽ ʫ 2020 ʨʦʮʽ ʧʦʩʽʚʥʘ ʧʣʦʱʘ ʧʽʜ ʯʘʩʥʠʢʦʤ ʩʪʘʥʦʚʠʣʘ 23,9 ʪʠʩ. 

ʛʘ, ʟ ʥʠʭ 0,9 ʪʠʩ. ʛʘ ï ʮʝ ʧʦʩʽʚʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʨʝʰʪʘ ï 

ʜʦʤʘʰʥʽ ʪʘ ʜʨʽʙʥʽ ʬʝʨʤʝʨʩʴʢʽ ʛʦʩʧʦʜʘʨʩʪʚʘ. ʋʨʦʞʘʡʥʽʩʪʴ ʯʘʩʥʠʢʫ ʚ ʋʢʨʘʾʥʽ 

ʩʢʣʘʜʘʻ 4é6 ʪ/ʛʘ, ʘʣʝ ʦʢʨʝʤʽ ʚʠʨʦʙʥʠʢʠ ʟʙʠʨʘʶʪʴ ʽ ʜʦ 20 ʪ/ʛʘ. ɺʘʣʦʚʠʡ ʟʙʽʨ 

ʯʘʩʥʠʢʫ ʥʝ ʧʝʨʝʚʠʱʫʻ 200 ʪʠʩ. ʪ., ʘ ʮʝ ʣʠʰʝ 30 % ʧʦʪʨʝʙʠ, 70%  - 

ʽʤʧʦʨʪʫʶʪʴ. 



"ȽɟɣɌɝəɱ ɛɜɚɍɗɑɘɔ ɓɑɘɗɑɜɚɍɝɨɖɚɲ ɘɑɡɌəɱɖɔ" (16ð18 ɒɚɎɞəɫ 2022 ɜɚɖɟ) 
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ʆʩʥʦʚʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʩʪʨʠʤʫʚʘʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʯʘʩʥʠʢʫ ʻ ʥʠʟʴʢʠʡ 

ʨʽʚʝʥʴ ʤʝʭʘʥʽʟʘʮʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʯʘʩʥʠʢʫ, ʚʝʣʠʢʽ ʟʘʪʨʘʪʠ ʨʫʯʥʦʾ ʧʨʘʮʽ, 

ʦʩʢʽʣʴʢʠ ʻ ʪʝʭʥʦʣʦʛʽʯʥʽ ʦʧʝʨʘʮʽʾ, ʷʢʽ ʚʠʢʦʥʫʶʪʴʩʷ ʪʽʣʴʢʠ ʚʨʫʯʥʫ. ʆʜʥʽʻʶ ʟ 

ʪʘʢʠʭ ʦʧʝʨʘʮʽʡ ʻ ʚʠʜʘʣʝʥʥʷ ʥʘʩʽʥʥʻʚʠʭ ʩʫʮʚʽʪʴ ʯʘʩʥʠʢʫ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ. ʅʘʡʧʦʰʠʨʝʥʽʰ ̔ʩʭʝʤʠ ʩʘʜʽʥʥʷ ʯʘʩʥʠʢʫ 

ʮʝ h̔ ʩʪʴ ʨʷʜʢʽʚ ʤʽʞ ʢʦʣʝʩʘʤʠ ʪʨʘʢʪʦʨʘ, ʯʦʪʠʨʠ ʨʷʜʢʠ ʘʙʦ ʪʨʠ. ʐʠʨʠʥʘ 

ʤʽʞʨʷʜʴ ï ʙʽʣʴʰʝ 25 ʩʤ, ʚʽʜʩʪʘʥʴ ʤʽʞ ʨʦʩʣʠʥʘʤʠ ï 8é12 ʩʤ, ʘ ʛʣʠʙʠʥʘ 

ʩʘʜʽʥʥʷ ï 6é10 ʩʤ.  

ʉʚʦʻʯʘʩʥʝ ʚʠʜʘʣʝʥʥʷ ʥʘʩʽʥʥʻʚʠʭ ʩʫʮʚʽʪʴ ʦʟʠʤʦʛʦ ʯʘʩʥʠʢʫ ʩʧʨʠʷʻ 

ʟʙʽʣʴʰʝʥʥʶ ʨʦʟʤʽʨʽʚ ʛʦʣʦʚʦʢ ʯʘʩʥʠʢʫ ʪʘ ʥʘ ʪʨʝʪʠʥʫ ʧʽʜʚʠʱʫʻ ʫʨʦʞʘʡʥʽʩʪʴ 

ʽ ʟʘʙʝʟʧʝʯʫʻ ʥʘ 2 ʪʠʞʥʽ ʽ ʙʽʣʴʰʝ ʙʽʣʴʰ ʨʘʥʥʻ ʜʦʟʨʽʚʘʥʥʷ, ʷʢʝ ʜʦʩʷʛʘʻʪʴʩʷ  

ʚʠʩʤʠʢʫʚʘʥʥʷʤ, ʟʨʽʟʫʚʘʥʥʷʤ  ̔ʚʽʜʣʘʤʫʚʘʥʥʷʤ. ɺʠʩʤʠʢʫʚʘʥʥʷ ï ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ ʥʘʜʨʠʚʫ ʩʪʝʙʣʘ, ʧʦʰʢʦʜʞʝʥʥʷ ʢʦʨʝʥʝʚʦ ʾʩʠʩʪʝʤʠ ʘʙʦ ʚʠʨʠʚʘʥʥʷ ʨʘʟʦʤ ʟ 

ʢʦʨʝʥʝʤ. ʊʦʤʫ, ʜʦʮʽʣʴʥʦ ʚʽʜʣʘʤʫʚʘʪʠ, ʚʽʜʱʠʧʫʚʘʪʠ ʘʙʦ ʟʨʽʟʘʪʠ.  

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʴ. ɿʤʝʥʰʠʪʠ ʟʘʪʨʘʪʠ ʨʫʯʥʦʾ ʧʨʘʮʽ ʧʨʠ ʚʠʜʘʣʝʥʥʽ 

ʩʪʨʽʣʦʢ ʥʘʩʽʥʥʻʚʠʭ ʩʫʮʚʽʪʴ ʦʟʠʤʦʛʦ ʯʘʩʥʠʢʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ʆʙˇʨʫʥʪʫʚʘʥʦ ʤʝʭʘʥʽʟʦʚʘʥʠʡ ʩʧʦʩʽʙ 

ʚʠʜʘʣʝʥʥʷ ʥʘʩʽʥʥʻʚʠʭ ʩʫʮʚʽʪʴ ʦʟʠʤʦʛʦ ʯʘʩʥʠʢʫ ʟʙʠʚʘʥʥʷʤ ʡʦʛʦ ʩʪʨʽʣʢʠ, 

ʦʩʢʽʣʴʢʠ ʟʫʩʠʣʣʷ ʚʠʨʠʚʘʥʥʷ ʨʦʩʣʠʥʠ ʟ ʛʨʫʥʪʫ 40é70 ʅ; ʟʫʩʠʣʣʷ ʚʠʨʠʚʘʥʥʷ 

ʩʪʨʽʣʢʠ ʥʘʩʽʥʥʻʚʦʛʦ ʩʫʮʚʽʪʪʷ 20é40 ʅ; ʘ ʟʫʩʠʣʣʷ ʟʙʠʚʘʥʥʷ (ʟʣʘʤʫʚʘʥʥʷ) 

ʩʪʨʽʣʢʠ ʥʘʩʽʥʥʻʚʦʛʦ ʩʫʮʚʽʪʪʷ 10é20 ʅ.  

 

 
ʈʠʩ. 1. ʈʦʪʦʨ ʜʣʷ ʚʠʜʘʣʝʥʥʷ ʥʘʩʽʥʥʻʚʠʭ ʩʫʮʚʽʪʴ ʯʘʩʥʠʢʫ. 

 

ʆʙˇʨʫʥʪʦʚʘʥ̔ ʧʘʨʘʤʝʪʨʠ ʪʘ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʘʛʨʝʛʘʪʘ ʜʣʷ 

ʤʝʭʘʥʽʟʦʚʘʥʦʛʦ ʚʠʜʘʣʝʥʥʷ ʥʘʩʽʥʥʻʚʠʭ ʩʫʮʚʽʪʴ ʯʘʩʥʠʢʫ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʫʤʦʚ: 

ʰʠʨʠʥʘ ʤʽʞʨʷʜʜʷ 30 ʩʤ; ʚʽʜʩʪʘʥʴ ʤʽʞ ʨʦʩʣʠʥʘʤʠ ʚ ʨʷʜʢʫ 8 ʩʤ; ʚʠʩʦʪʘ 

ʨʦʩʣʠʥʠ 50é60 ʩʤ; ʚʠʩʦʪʘ ʨʦʟʤʽʱʝʥʥʷ ʥʘʩʽʥʥʻʚʠʭ ʩʫʮʚʽʪʴ 45é55 ʩʤ; 

ʜʽʘʤʝʪʨ ʩʪʨʽʣʢʠ ʥʘʩʽʥʥʻʚʦʛʦ ʩʫʮʚʽʪʪʷ 4é10 ʤʤ; ʰʠʨʠʥʘ ʩʤʫʛʠ ʨʦʟʤʽʱʝʥʥʷ 

ʩʪʨʽʣʦʢ ʥʘʩʽʥʥʻʚʠʭ ʩʫʮʚʽʪʴ ʚ ʨʷʜʢʫ 80 ʤʤ; ʢʽʣʴʢʽʩʪʴ ʨʷʜʢʽʚ 4 ʰʪ. 
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ɼʣʷ ʟʙʠʚʘʥʥʷ ʩʪʨʽʣʢʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʝʣʘʩʪʠʯʥʠʡ ʨʦʪʦʨ ʟ ʧʦʣʽʫʨʝʪʘʥʫ 

(ʨʠʩ. 1) ʪʦʚʱʠʥʦʶ 10 ʤʤ  ̔ʜʽʘʤʝʪʨʦʤ 372 ʤʤ. ɺʽʥ ʤʘʻ 10 ʟʫʙʮʽʚ ʽ  ʨʦʟʤʽʱʝʥʠʡ 

ʧʽʜ ʢʫʪʦʤ ʜʦ ʦʩʽ ʨʷʜʢʘ ʚʽʜ 0 ̄ʜʦ 15,̄ ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʰʠʨʠʥʫ ʨʦʙʦʯʦʾ ʟʦʥʠ ʚʽʜ 

0 ʜʦ 105 ʤʤ.  

ʂʦʥʩʪʨʫʢʪʠʚʥʘ ʩʭʝʤʘ ʧʨʠʩʪʨʦʶ, ʷʢʠʡ ʘʛʨʝʛʘʪʫʻʪʴʩʷ ʟ ʪʨʘʢʪʦʨʦʤ, 

ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩ. 2. ɿʫʙʮʽ ʨʦʪʦʨʘ ʟʥʠʟʫ ʧʦʯʝʨʛʦʚʦ ʚʭʦʜʷʪʴ ʚ ʩʤʫʛʫ 

ʟʥʘʭʦʜʞʝʥʥʷ ʥʘʩʽʥʥʻʚʠʭ ʩʫʮʚʽʪʴ, ʟʙʠʚʘʶʪʴ ʩʪʨʽʣʢʫ, ʷʢʘ ʟʘʣʠʰʘʻʪʴʩʷ ʥʘ 

ʧʦʚʝʨʭʥʽ ʛʨʫʥʪʫ. 

 

 
ʈʠʩ. 2. ʂʦʥʩʪʨʫʢʪʠʚʥʘ ʩʭʝʤʘ ʧʨʠʩʪʨʦʶ ʜʣʷ ʤʝʭʘʥʽʟʦʚʘʥʦʛʦ ʚʠʜʘʣʝʥʥʷ 

ʩʪʨʽʣʦʢ ʥʘʩʽʥʥʻʚʠʭ ʩʫʮʚʽʪʴ ʦʟʠʤʦʛʦ ʯʘʩʥʠʢʫ: ʘ ï ʚʠʜ ʟ ʙʦʢʫ; ʙ ï ʚʠʜ ʟʚʝʨʭʫ. 

 

ɺʠʭʽʜʥʽ ʜʘʥʽ ʜʦ ʘʥʘʣʽʟʫ ʨʦʙʦʪʠ ʨʦʪʦʨʘ ʜʣʷ ʚʠʜʘʣʝʥʥʷ ʥʘʩʽʥʥʻʚʠʭ 

ʩʫʮʚʽʪʴ ʯʘʩʥʠʢʫ: ʜʽʘʤʝʪʨ ʨʦʪʦʨʘ, D = 0,372 ʤ; ʢʽʣʴʢʽʩʪʴ ʟʫʙʮʽʚ ʥʘ ʨʦʪʦʨ,̔  

Z  = 10 ʰʪ.; ʢʽʥʝʤʘʪʠʯʥʠʡ ʨʝʞʠʤ ʨʦʙʦʪʠ ʨʦʪʦʨʘ, ɚ = (1,2...1,8). 

ɺʠʢʦʥʘʥʦ ʨʦʟʨʘʭʫʥʦʢ ʛʽʜʨʦʧʨʠʚʦʜʘ ʨʦʪʦʨʽʚ. ʇʨʠʚʦʜ ʚʘʣʘ ʟ ʨʦʪʦʨʘʤʠ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʣʘʥʝʪʘʨʥʠʤ ʛʽʜʨʦʤʦʪʦʨʦʤ ʄʈ25 ʫ ʷʢʦʛʦ: ʨʦʙʦʯʠʡ ʦʙ'ʻʤ -  

25 ʩʤ3; ʤʘʢʩʠʤʘʣʴʥʽ ʦʙʝʨʪʠ ʚʘʣʘ ï 1408 ʦʙ/ʭʚ; ʤʽʥʽʤʘʣʴʥʽ ʦʙʝʨʪʠ ʚʘʣʘ -  

20 ʦʙ/ʭʚ.; ʤʘʢʩʠʤʘʣʴʥʘ ʚʠʪʨʘʪʘ ï 40 ʣ/ʭʚ.; ʤʘʢʩʠʤʘʣʴʥʠʡ ʢʨʫʪʥʠʡ ʤʦʤʝʥʪ  - 

33 ʅʤ;  ʤʘʢʩʠʤʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ ʥʘ ʚʘʣʫ - 4,5 ʢɺʪ; ʤʘʢʩʠʤʘʣʴʥʠʡ ʪʠʩʢ ʥʘ 

ʚʭʦʜʽ ï 17,5 ʄʇʘ; ʤʘʢʩʠʤʘʣʴʥʠʡ ʧʝʨʝʧʘʜ ʪʠʩʢʫ ï 10 ʄʇʘ; ʚʘʛʘ - 5,6 ʢʛ. 

ʗʢʽʩʪʴ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʨʦʙʦʪʠ ʨʦʪʦʨʘ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʢʽʥʝʤʘʪʠʯʥʦʛʦ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ɚ, ʪʦʙʪʦ ʚʽʜʥʦʰʝʥʥʷ ʢʦʣʦʚʦʾ ʰʚʠʜʢʦʩʪʽ U 

ʟʫʙʮʷ ʨʦʪʦʨʘ ʜʦ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʤʘʰʠʥʠ Vʤ,  

 .                                                (1) 

ʂʦʣʦʚʘ ʰʚʠʜʢʽʩʪʴ ʟʫʙʮʽʚ ʨʦʪʦʨʘ U 

U = ɚ Vʤ    ,   ʤ/ʩ,                                           (2) 

ʜʝ Vʤ,  ʤ/ʩ. 

ʗʢ ʧʨʘʚʠʣʦ,  ɚ = (1,2...1,8).  

ʤV

U
=l
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ʉʪʫʧ̔ʥɹ ʜʽʾ ɖ ʨʦʪʦʨʘ:  

                               ,                (3) 

ʜʝ Z ï ʢʽʣʴʢʽʩʪʴ ʟʫʙʮʽʚ ʨʦʪʦʨʘ. 

ɺʠʩʥʦʚʦʢ. 

1. ʆʙʛʨʫʥʪʦʚʘʥʦ ʩʧʦʩʽʙ ʪʘ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʘʛʨʝʛʘʪ ʜʣʷ ʚʠʜʘʣʝʥʥʷ 

ʥʘʩʽʥʥʻʚʠʭ ʩʫʮʚʽʪʴ ʯʘʩʥʠʢʫ ʨʦʙʦʯʠʡ ʦʨʛʘʥ, ʷʢʦʛʦ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ 

ʝʣʘʩʪʠʯʥʠʡ ʨʦʪʦʨ ʽʟ ʟʫʙʮʷʤʠ ʟ ʧʦʣʽʫʨʝʪʘʥʫ. ʁʦʛʦ ʧʘʨʘʤʝʪʨʠ: ʜʽʘʤʝʪʨ -  

372 ʤʤ; ʢʽʣʴʢʽʩʪʴ ʟʫʙʮʽʚ -10 ʰʪ.; ʪʦʚʱʠʥʘ - 10 ʤʤ; ʦʙʝʨʪʠ ï ʜʦ 600 ʦʙ/ʭʚ.; 

ʢʫʪ ʨʦʟʤʽʱʝʥʥʷ ʨʦʪʦʨʘ ʜʦ ʦʩʽ ʨʷʜʢʘ - ʜʦ 15,̄ ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʰʠʨʠʥʫ ʨʦʙʦʯʦʾ 

ʩʤʫʛʠ ʜʦ 105 ʤʤ. 

2. ɸʛʨʝʛʘʪ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʪʨʘʢʪʦʨʘ ʽ ʥʘʯʽʧʥʦʛʦ ʧʨʠʩʪʨʦʶ ʜʣʷ 

ʚʠʜʘʣʝʥʥʷ ʥʘʩʽʥʥʻʚʠʭ ʩʫʮʚʽʪʴ ʯʘʩʥʠʢʫ ʟ ʯʦʪʠʨʤʘ ʨʦʪʦʨʘʤʠ, ʷʢʽ ʚʩʪʘʥʦʚʣʝʥʽ 

ʥʘ ʚʘʣʫ, ʱʦ ʧʨʠʚʦʜʠʪʴʩʷ ʚʽʜ ʛʽʜʨʦʤʦʪʦʨʘ, ʦʙʝʨʪʠ ʷʢʦʛʦ ʟʤʽʥʶʶʪʴ ʟʘʣʝʞʥʦ 

ʚʽʜ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʘʛʨʝʛʘʪʘ ʨʝʛʫʣʴʦʚʘʥʠʤ ʜʨʦʩʝʣʝʤ.  

3. ɿʘʩʪʦʩʫʚʘʥʥʷ ʘʛʨʝʛʘʪʘ ʜʣʷ ʚʠʜʘʣʝʥʥʷ ʥʘʩʽʥʥʻʚʠʭ ʩʫʮʚʽʪʴ ʦʟʠʤʦʛʦ 

ʯʘʩʥʠʢʫ ʜʘʩʪʴ ʟʤʦʛʫ ʤʝʭʘʥʽʟʫʚʘʪʠ ʧʨʦʮʝʩ ʪʘ ʟʤʝʥʰʠʪʠ ʟʘʪʨʘʪʠ ʨʫʯʥʦʾ ʧʨʘʮʽ.  

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. ɹʦʙʦʩʴ ɯ. ʄ. ɻʦʩʧʦʜʘʨʩʴʢʦ-ʙʽʦʣʦʛʽʯʥʘ ʦʮʽʥʢʘ ʩʦʨʪʽʚ ʯʘʩʥʠʢʫ 

ʦʟʠʤʦʛʦ (Allium sativum L.), ʚʠʨʦʱʝʥʠʭ ʫ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ. ʅʘʫʢʦʚʠʡ 

ʚʽʩʥʠʢ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ 

ʋʢʨʘʾʥʠ:. ʉʝʨʽʷ çɸʛʨʦʥʦʤʽʷè. 2011 . ɺʠʧ. 162. ʏ. 1. ʉ. 230ï235. 
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ɻʦʨʦʚʠʡ ʉ. ʆ. 

ʉʫʤʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ɺ ʪʝʭʥʽʮʽ ʽʩʥʫʻ ʢʣʘʩ ʜʠʥʘʤʽʯʥʠʭ ʥʘʩʦʩʽʚ, ʜʦ 

ʷʢʠʭ ʚʽʜʥʦʩʷʪʴʩʷ ʚʽʜʮʝʥʪʨʦʚʽ ʥʘʩʦʩʠ. ɺʽʜʮʝʥʪʨʦʚʠʡ ʥʘʩʦʩ - ʮʝ ʝʥʝʨʛʝʪʠʯʥʘ 

ʤʘʰʠʥʘ, ʚ ʷʢʽʡ ʤʝʭʘʥʽʯʥʘ ʝʥʝʨʛʽʷ ʧʨʠʚʦʜʫ ʟ ʤʘʣʠʤʠ ʚʪʨʘʪʘʤʠ 

ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ ʛʽʜʨʘʚʣʽʯʥʫ ʝʥʝʨʛʽʶ ʨʽʜʠʥʠ [1]. ɺʦʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʧʨʘʢʪʠʯʥʦ ʚ ʫʩʽʭ  ʛʘʣʫʟʷʭ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʘ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʨʽʟʥʠʭ 

ʢʨʘʾʥ. ʅʘ ʧʦʢʘʟʥʠʢʠ ʪʨʠʚʘʣʦʩʪʽ ʨʦʙʦʪʠ ʪʘ ʥʘ ʚʽʜʩʫʪʥʽʩʪʴ ʟʥʘʯʥʠʭ ʚʠʪʦʢʽʚ 

ʨʦʙʦʯʦʾ ʨʽʜʠʥʠ ʥʘʟʦʚʥʽ ʩʫʪʪʻʚʠʤ ʯʠʥʦʤ ʚʧʣʠʚʘʶʪʴ ʫʱʽʣʴʥʝʥʥʷ 

ʚʽʜʮʝʥʪʨʦʚʠʭ ʥʘʩʦʩʽʚ [2]. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ. ʅʘʡʧʦʰʠʨʝʥʽʰʠʤʠ ʢʦʥʩʪʨʫʢʮʽʷʤʠ 

ʚʽʜʮʝʥʪʨʦʚʠʭ ʥʘʩʦʩʽʚ ʟʘʛʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʻ ʦʜʥʦʩʪʫʧʽʥʯʘʪʽ ʢʦʥʩʦʣʴʥʽ 

ʘʛʨʝʛʘʪʠ, ʘʙʦ ʦʜʥʦʩʪʫʧʽʥʯʘʪʽ ʟ ʨʦʙʦʯʠʤ ʢʦʣʝʩʦʤ ʜʚʦʭʙʽʯʥʦʛʦ ʚʭʦʜʫ. 

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʜʫʞʝ ʧʦʰʠʨʠʣʘʩʷ ʛʨʫʧʘ ʥʘʩʦʩʽʚ ʟʘʛʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʤʦʥʦʙʣʦʯʥʦʾ ʢʦʤʧʦʥʦʚʢʠ, ʚ ʷʢʽʡ ʢʦʥʩʦʣʴʥʘ ʯʘʩʪʠʥʘ ʥʘʩʦʩʘ ʧʨʠʻʜʥʫʻʪʴʩʷ ʜʦ 

ʬʣʘʥʮʷ ʧʨʠʚʦʜʥʦʛʦ ʜʚʠʛʫʥʘ. ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʚʝʣʠʢʠʭ ʥʘʧʦʨʽʚ ʧʝʨʝʢʘʯʫʚʘʥʦʾ 

ʨʽʜʠʥʠ ʥʘʡʯʘʩʪʽʰʝ ʟʘʩʪʦʩʦʚʫʶʪʴ ʙʘʛʘʪʦʩʪʫʧʽʥʯʘʪʽ ʥʘʩʦʩʠ, ʷʢʽ ʚʠʢʦʥʫʶʪʴ ʫ 

ʚʠʛʣʷʜʽ ʜʝʢʽʣʴʢʦʭ ʦʜʥʘʢʦʚʠʭ ʩʝʢʮʽʡ ʨʦʙʦʯʠʭ ʢʦʣʽʩ ʟ ʩʧʽʨʘʣʴʥʠʤʠ ʚʽʜʚʦʜʘʤʠ 

ʧʦʩʣʽʜʦʚʥʦ ʟôʻʜʥʘʥʠʤʠ ʚ ʻʜʠʥʦʤʫ ʙʣʦʮʽ. ɺ ʫʩʽʭ ʙʝʟ ʚʠʥʷʪʢʫ ʥʘʩʦʩʥʠʭ 

ʘʛʨʝʛʘʪʘʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʽʟʥʽ ʪʠʧʠ ʢʽʥʮʝʚʠʭ ʪʘ ʤʽʞ ʩʪʫʧʝʥʝʚʠʭ 

ʫʱʽʣʴʥʝʥʴ. 

ʉʘʣʴʥʠʢʦʚʽ ʫʱʽʣʴʥʝʥʥʷ ʻ ʥʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʠʤ ʪʠʧʦʤ ʢʽʥʮʝʚʠʭ 

ʫʱʽʣʴʥʝʥʴ ʚʥʘʩʣʽʜʦʢ ʾʭ ʜʦʩʠʪʴ ʧʨʦʩʪʦʛʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʪʘ 

ʣʝʛʢʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. ɺ ʥʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʦʤʫ ʚʘʨʽʘʥʪʽ ʩʘʣʴʥʠʢʦʚʝ 

ʫʱʽʣʴʥʝʥʥʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 5 - 6-ʪʠ ʨʦʟʨʽʟʥʠʭ ʢʽʣʝʮʴ ʥʘʙʠʚʢʠ, ʷʢʽ ʚʢʣʘʜʘʶʪʴʩʷ 

ʚ ʩʧʝʮʽʘʣʴʥʫ ʢʘʤʝʨʫ ʢʦʨʧʫʩʫ ʥʘʩʦʩʘ ʪʘ ʦʭʦʧʣʶʶʪʴ ʚʘʣ. ʉʪʠʩʥʝʥʥʷ ʥʘʙʠʚʢʠ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘʪʠʩʥʦʶ ʚʪʫʣʢʦʶ ʚ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʥʘʩʦʩʘ ʜʦ ʦʪʨʠʤʘʥʥʷ 

ʢʨʘʧʝʣʴʥʦʛʦ ʚʠʪʦʢʫ ʨʽʜʠʥʠ. ʉʘʣʴʥʠʢʦʚʽ ʫʱʽʣʴʥʝʥʥʷ ʥʝ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʘʙʩʦʣʶʪʥʦʾ ʛʝʨʤʝʪʠʟʘʮʽʾ ʚʘʣʘ ʥʘʩʦʩʘ. ʊʦʨʮʝʚʽ ʫʱʽʣʴʥʝʥʥʷ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʧʨʘʢʪʠʯʥʦ ʘʙʩʦʣʶʪʥʫ ʛʝʨʤʝʪʠʯʥʽʩʪʴ ʥʘʩʦʩʥʦʛʦ ʘʛʨʝʛʘʪʫ ʜʣʷ ʜʫʞʝ ʚʝʣʠʢʦʛʦ 



"ȽɟɣɌɝəɱ ɛɜɚɍɗɑɘɔ ɓɑɘɗɑɜɚɍɝɨɖɚɲ ɘɑɡɌəɱɖɔ" (16ð18 ɒɚɎɞəɫ 2022 ɜɚɖɟ) 
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ʜʽʘʧʘʟʦʥʫ ʨʦʙʦʯʠʭ ʧʘʨʘʤʝʪʨʽʚ; ʪʦʤʫ ʾʭ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʚ ʩʧʝʮʽʘʣʴʥʠʭ 

ʥʘʩʦʩʘʭ ʪʘ ʚ ʫʩʽʭ ʚʠʧʘʜʢʘʭ, ʜʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʰʠʭ ʪʠʧʽʚ ʫʱʽʣʴʥʝʥʴ 

ʥʝʤʦʞʣʠʚʝ. ɻʦʣʦʚʥʠʤ ʥʝʜʦʣʽʢʦʤ ʪʘʢʠʭ ʚʫʟʣʽʚ ʻ ʧʦʪʨʝʙʘ ʚ ʩʫʪʪʻʚʦʤʫ 

ʨʦʟʙʠʨʘʥʥʽ ʥʘʩʦʩʥʦʛʦ ʘʛʨʝʛʘʪʫ ʧʽʜ ʯʘʩ ʤʦʥʪʘʞʫ ʪʘ ʜʝʤʦʥʪʘʞʫ ʫʱʽʣʴʥʝʥʥʷ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʴ. ʉʪʚʦʨʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ ʚʽʜʮʝʥʪʨʦʚʦʛʦ ʥʘʩʦʩʘ ʟ 

ʤʽʥʽʤʘʣʴʥʦʶ ʢʽʣʴʢʽʩʪʶ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʷʢʽ ʙ ʟʘʚʘʞʘʣʠ ʩʘʤʦ 

ʦʨʽʻʥʪʫʚʘʥʥʶ ʨʦʙʦʯʦʛʦ ʢʦʣʝʩʘ ʚ ʫʱʽʣʴʥʝʥʥʷʭ ʧʨʦʪʦʯʥʦʾ ʯʘʩʪʠʥʠ ʧʨʠ 

ʟʙʝʨʝʞʝʥʥʽ ʘʛʨʝʛʘʪʦʤ ʜʦʚʛʦʪʨʠʚʘʣʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʥʘ ʨʽʟʥʠʭ ʨʝʞʠʤʘʭ 

ʝʢʩʧʣʫʘʪʘʮʽʾ. ʇʝʨʝʚʽʨʢʘ ʨʦʙʦʪʠ ʜʦʩʣʽʜʥʦʛʦ ʚʘʨʽʘʥʪʘ ʥʘʩʦʩʘ  ʥʘ ʩʪʝʥʜʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ʅʘʡʧʦʰʠʨʝʥʽʰʠʤ ʚʠʜʦʤ ʚʥʫʪʨʽʰʥʽʭ 

ʫʱʽʣʴʥʝʥʴ ʻ ʛʣʘʜʢʽ ʰʧʘʨʠʥʽ ʫʱʽʣʴʥʝʥʥʷ, ʷʢʽ ʜʫʞʝ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʠ 

ʩʪʚʦʨʝʥʥʽ, ʧʨʦʩʪʽ, ʥʘʜʽʡʥʽ ʪʘ ʚʠʪʨʠʚʘʣʽ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ. ɹʝʟʢʦʥʪʘʢʪʥʽ 

ʫʱʽʣʴʥʝʥʥʷ ʧʨʦʪʦʯʥʦʾ ʯʘʩʪʠʥʠ ʟʘ ʨʘʭʫʥʦʢ ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʭ ʩʠʣ ʤʦʞʫʪʴ 

ʚʠʢʦʥʫʚʘʪʠ ʬʫʥʢʮʽʾ ʚʥʫʪʨʽʰʥʽʭ ʩʫʤʽʱʝʥʠʭ ʦʧʦʨʥʠʭ ʪʘ ʫʱʽʣʴʥʶʚʘʣʴʥʠʭ 

ʚʫʟʣʽʚ ʚʽʜʮʝʥʪʨʦʚʦʛʦ ʥʘʩʦʩʘ. ʈʦʪʦʨ - ʢʦʣʝʩʦ ʥʘʩʦʩʘ ʩʘʤʦʩʪʽʡʥʦ 

ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʚ ʩʠʤʝʪʨʠʯʥʠʭ ʱʽʣʠʥʥʠʭ ʫʱʽʣʴʥʝʥʥʷʭ ʧʽʜ ʜʽʻʶ 

ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʭ ʩʠʣ ʽ ʤʦʤʝʥʪʽʚ [3, 4]. ɾʦʨʩʪʢʠʡ ʚʘʣ ʪʨʘʜʠʮʽʡʥʦʾ 

ʢʦʥʩʪʨʫʢʮʽʾ ʪʨʘʥʩʬʦʨʤʫʻʪʴʩʷ ʚ ʪʦʥʢʠʡ ʚʘʣ ʜʣʷ ʧʝʨʝʜʘʯʽ ʪʽʣʴʢʠ ʢʨʫʪʥʦʛʦ 

ʤʦʤʝʥʪʫ ʚʽʜ ʧʨʠʚʦʜʘ ʥʘ ʨʦʙʦʯʝ ʢʦʣʝʩʦ. ɼʞʝʨʝʣʦʤ ʨʦʙʦʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʧʝʨʝʧʘʜʫ ʪʠʩʢʫ ʥʘ ʦʧʦʨʘʭ - ʫʱʽʣʴʥʝʥʥʷʭ ʻ ʩʘʤ ʥʘʩʦʩ, ʦʩʢʽʣʴʢʠ 

ʯʘʩʪʠʥʘ ʨʽʜʠʥʠ ʧʽʜ ʪʠʩʢʦʤ ʥʘʛʥʽʪʘʥʥʷ ʧʦʜʘʻʪʴʩʷ ʜʦ ʚʫʟʣʽʚ ʙʝʟʢʦʥʪʘʢʪʥʠʭ 

ʫʱʽʣʴʥʝʥʴ, ʘ ʦʩʥʦʚʥʠʡ ʧʦʪʽʢ ʥʘʧʨʘʚʣʷʻʪʴʩʷ ʩʧʦʞʠʚʘʯʝʚʽ, ʩʪʘʥʦʚʣʷʯʠ 

ʢʦʨʠʩʥʫ ʧʦʜʘʯʫ ʨʦʙʦʯʦʛʦ ʢʦʣʝʩʘ. ɿʛʽʜʥʦ ʤʝʪʦʜʠʢʠ ʨʦʟʨʘʭʫʥʢʫ ʝʣʝʤʝʥʪʽʚ 

ʧʨʦʪʦʯʥʦʾ ʯʘʩʪʠʥʠ ʚʽʜʮʝʥʪʨʦʚʦʛʦ ʥʘʩʦʩʘ ʽʟ ʱʽʣʠʥʥʠʤʠ ʦʧʦʨʘʤʠ - 

ʫʱʽʣʴʥʝʥʥʷʤʠ ʙʫʚ ʩʪʚʦʨʝʥʠʡ ʥʘʩʦʩ ʽʟ ʤʦʜʝʨʥʽʟʦʚʘʥʠʤ ʨʦʙʦʯʠʤ ʢʦʣʝʩʦʤ, 

ʷʢʠʡ ʧʨʦʡʰʦʚ ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ ʩʪʝʥʜʽ. ɼʦʩʣʽʜʥʠʡ 

ʘʛʨʝʛʘʪ ʥʘ ʙʘʟʽ ʥʘʩʦʩʘ ʂ 20/30 ʂʘʪʘʡʩʴʢʦʛʦ ʥʘʩʦʩʥʦʛʦ ʟʘʚʦʜʫ ʤʘʚ ʧʘʨʘʤʝʪʨʠ: 

ʧʦʜʘʯʘ Q = 20 ʤ3/ʛʦʜ, ʥʘʧʽʨ H = 30 ʤ ʚʦʜ. ʩʪʦʚʧʘ, ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ n = 2920 

ʦʙ/ʭʚ, ʩʧʦʞʠʚʘʥʘ ʧʦʪʫʞʥʽʩʪʴ P = 2,5 ʢɺʪ. 

ʄʦʜʝʨʥʽʟʦʚʘʥʠʡ ʘʛʨʝʛʘʪ ʙʫʚ ʚʢʣʶʯʝʥʠʡ ʫ ʩʭʝʤʫ ʜʦʩʣʽʜʥʦʛʦ 

ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʩʪʝʥʜʘ (ʨʠʩ. 1): 

ɺ ʧʨʦʮʝʩʽ ʚʠʧʨʦʙʫʚʘʥʴ ʨʝʻʩʪʨʫʚʘʣʠʩʷ ʥʘʩʪʫʧʥʽ ʧʘʨʘʤʝʪʨʠ: 

- ʧʦʜʘʯʘ ʥʘʩʦʩʘ, ʜʽʘʧʘʟʦʥ ʚʠʤʽʨʽʚ ʚʽʜ 0 ʜʦ 30 ʤ3/ʛʦʜ; 

- ʥʘʧʦʨ (ʪʠʩʢ), ʜʽʘʧʘʟʦʥ ʚʠʤʽʨʽʚ ʚʽʜ 0 ʜʦ 32 ʤ ʚʦʜ. ʩʪʦʚʧʘ; 

- ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ ʚʽʜ 2900 ʜʦ 2950 ʦʙ/ʭʚ; 

- ʧʝʨʝʧʘʜ ʪʠʩʢʫ ʥʘ ʨʘʜʽʘʣʴʥʠʭ ʱʽʣʠʥʥʠʭ ʫʱʽʣʴʥʝʥʥʷʭ ʥʘʩʦʩʘ; 

- ʪʠʩʢ ʫ ʢʘʤʝʨʘʭ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʨʦʟʚʘʥʪʘʞʝʥʥʷ ʦʩʴʦʚʠʭ ʩʠʣ. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʠʭ ʪʦʢʦʚʠʭʦʨʦʚʠʭ ʜʘʪʯʠʢʽʚ ʧʝʨʝʤʽʱʝʥʴ 

ʬʽʢʩʫʚʘʣʠʩʷ ʤʘʣʽ ʨʘʜʽʘʣʴʥʽ ʡ ʦʩʴʦʚʽ ʧʝʨʝʤʽʱʝʥʥʷ ʧʦʚʝʨʭʦʥʴ ʨʦʙʦʯʦʛʦ 

ʢʦʣʝʩʘ ʚ ʧʝʚʥʠʭ ʤʽʩʮʷʭ, ʘ ʩʘʤʝ: 

- ʘʤʧʣʽʪʫʜʘ ʦʩʴʦʚʠʭ ʢʦʣʠʚʘʥʴ ʨʦʙʦʯʦʛʦ ʢʦʣʝʩʘ; 

- ʘʤʧʣʽʪʫʜʘ ʡ ʬʘʟʘ ʨʘʜʽʘʣʴʥʦ - ʢʫʪʦʚʠʭ ʢʦʣʠʚʘʥʴ ʨʦʙʦʯʦʛʦ ʢʦʣʝʩʘ. 
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ʈʠʩ. 1. ʉʭʝʤʘ ʜʦʩʣʽʜʥʦʛʦ ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʩʪʝʥʜʘ: 1 ï ʥʘʩʦʩ,  

2 ï ʚʠʤʽʨʶʚʘʯ ʚʠʪʦʢʫ ʨʽʜʠʥʠ, 3 ï ʤʘʥʦʤʝʪʨ ʚʠʭʽʜʥʦʛʦ ʪʠʩʢʫ, 4 ï ʚʝʥʪʠʣʴ 

ʚʠʭʽʜʥʦʛʦ ʪʠʩʢʫ, 5 ï ʪʨʫʙʦʧʨʦʚʽʜ ʚʠʭʽʜʥʦʛʦ ʪʠʩʢʫ, 6 ï ʻʤʥʽʩʪʴ ʟ ʨʽʜʠʥʦʶ,  

7 ï ʪʨʫʙʦʧʨʦʚʽʜ ʚʭʽʜʥʠʡ, 8 ï ʟʘʩʫʚʢʘ ʚʭʽʜʥʘ, 9 ï ʝʣʝʢʪʨʦʜʚʠʛʫʥ, 10 ï ʜʘʪʯʠʢʠ 

ʧʝʨʝʤʽʱʝʥʴ (ʊɺɼ), 11 ï ñɺʽʙʨʦʧʦʨʪò, 12 ï ʦʩʮʠʣʦʛʨʘʬ ʉ1 - 68, 13, 14 ï 

ʤʘʥʦʤʝʪʨʠ ʪʠʩʢʫ ʥʘ ʫʱʽʣʴʥʝʥʥʽ. 

 

ɺʠʪʦʢʠ ʨʽʜʠʥʠ ʚ ʛʽʜʨʘʚʣʽʯʥʽʡ ʧʝʪʣʽ ʩʪʝʥʜʘ ʢʨʽʟʴ ʥʘʩʦʩ ʚʠʤʽʨʷʣʠʩʷ 

ʦʙʣʘʜʥʘʥʥʷʤ ʟ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ñTurbo Quantò ʪʠʧʫ ʅɻ 75/63-

135-61ɸ001. 

ʉʠʛʥʘʣʠ ʟ ʪʦʢʦʚʠʭʦʨʦʚʠʭ ʜʘʪʯʠʢʽʚ ʧʝʨʝʤʽʱʝʥʴ ʦʙʨʦʙʣʷʣʠʩʷ 

ʫʥʽʚʝʨʩʘʣʴʥʠʤ ʧʨʠʣʘʜʦʤ ñɺʽʙʨʦʧʦʨʪò ʬʽʨʤʠ ñɹʨʶʣʴ ʽ ʂʴʻʨò, ʘ ʾʭ ʬʦʨʤʘ 

ʨʝʻʩʪʨʫʚʘʣʘʩʷ ʥʘ ʝʢʨʘʥʽ ʝʣʝʢʪʨʦʥʥʦʛʦ ʦʩʮʠʣʦʛʨʘʬʘ ʉ 1 - 68. ʏʘʩʪʦʪʘ 

ʦʙʝʨʪʘʥʥʷ ʚʘʣʘ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ ʡ ʦʜʥʦʯʘʩʥʦ ʥʘʩʦʩʘ ʚʠʤʽʨʷʣʘʩʷ 

ʩʪʨʦʙʦʩʢʦʧʽʯʥʠʤ ʜʘʪʯʠʢʦʤ ʧʨʠʣʘʜʫ ñɺʽʙʨʦʧʦʨʪò (ʪʦʯʥʽʩʪʴ ʚʠʤʽʨʽʚ  

+/- 1 ʦʙ/ʭʚ). ʅʘʩʦʩʥʠʡ ʘʛʨʝʛʘʪ ʧʨʦʡʰʦʚ ʪʨʠʚʘʣʽ ʩʪʝʥʜʦʚʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʘ 

ʨʽʟʥʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʞʠʤʘʭ. 

ɺʠʩʥʦʚʦʢ. ɼʦʩʣʽʜʥʠʡ ʥʘʩʦʩʥʠʡ ʘʛʨʝʛʘʪ ʧʽʜʪʚʝʨʜʠʚ ʜʦʙʨʫ 

ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʢʦʥʩʪʨʫʢʪʠʚʥʦʾ ʩʭʝʤʠ ʟ ʩʘʤʦʚʧʦʨʷʜʢʦʚʘʥʠʤ ʨʦʪʦʨʦʤ - 

ʨʦʙʦʯʠʤ ʢʦʣʝʩʦʤ ʥʘ ʨʽʟʥʠʭ ʨʝʞʠʤʘʭ ʨʦʙʦʪʠ. ʈʽʚʝʥʴ ʘʢʫʩʪʠʯʥʦʛʦ ʰʫʤʫ ʪʘ 

ʤʝʭʘʥʽʯʥʠʭ ʚʽʙʨʘʮʽʡ ʥʝ ʧʝʨʝʚʠʱʫʚʘʚ ʤʝʞ, ʚʩʪʘʥʦʚʣʝʥʠʭ ʥʦʨʤʘʪʠʚʥʠʤʠ 

ʚʠʤʦʛʘʤʠ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. ɻʦʨʦʚʠʡ ʉ.ʆ. ʆʮʽʥʦʯʥʠʡ ʛʽʜʨʘʚʣʽʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʩʠʣʦʚʠʭ 

ʤʦʤʝʥʪʽʚ ʰʧʘʨʠʥʥʦʛʦ ʫʱʽʣʴʥʝʥʥʷ. ɺʽʩʥʠʢ ʉʅɸʋ, ʩʝʨʽʷ ñʄʝʭʘʥʽʟʘʮʽʷ ʪʘ 



"ȽɟɣɌɝəɱ ɛɜɚɍɗɑɘɔ ɓɑɘɗɑɜɚɍɝɨɖɚɲ ɘɑɡɌəɱɖɔ" (16ð18 ɒɚɎɞəɫ 2022 ɜɚɖɟ) 

 
123 

ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚò, ʨʦʟʜʽʣ ñɸʛʨʦʪʝʭʩʝʨʚʽʩò. 2017. ˉ 10 

(32). ʉ. 20-23. 

2. ɻʦʨʦʚʠʡ ʉ.ʆ. ʈʦʟʨʘʭʫʥʦʢ ʛʽʜʨʘʚʣʽʯʥʠʭ ʨʘʜʽʘʣʴʥʠʭ ʪʘ ʢʫʪʦʚʠʭ ʩʠʣ 

ʛʣʘʜʢʦʛʦ ʰʧʘʨʠʥʥʦʛʦ ʫʱʽʣʴʥʝʥʥʷ. ɺʽʩʥʠʢ ʉʅɸʋ, ʩʝʨʽʷ ñʄʝʭʘʥʽʟʘʮʽʷ ʪʘ 

ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚò, 2019. ˉ 2 (36). ʉ. 7-14. 

 

 

 

ʋɼʂ 631.861 
 

ʇʆʈɯɺʅʗʃʔʅʀʁ ɸʅɸʃɯɿ ʉʀʉʊɽʄ ɺɽʅʊʀʃʗʎɯɰ ɺ 

ʇʊɸʍɯɺʅʀʎʊɺɯ 
 

ʉʢʣʷʨ ʆ. ɻ., ʉʢʣʷʨ ʈ. ɺ., ɹʦʣʪʷʥʩʴʢʠʡ ɹ. ɺ. 

ʊʘʚʨʽʡʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɼʤʠʪʨʘ 

ʄʦʪʦʨʥʦʛʦ 

 

ʋʩʪʘʥʦʚʢʘ ʩʠʩʪʝʤʠ ʚʝʥʪʠʣʷʮʽʾ ʚ ʧʪʘʰʥʠʢʫ ʥʝʦʙʭʽʜʥʘ ʪʘ ʚʘʞʣʠʚʘ 

ʫʤʦʚʘ ʧʽʜ ʯʘʩ ʡʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ. ɿ ʫʩʽʭ ʪʚʘʨʠʥ ʜʣʷ ʧʪʘʭʽʚ ʦʩʦʙʣʠʚʦ ʟʥʘʯʫʱʠʤ 

ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʠʤʽʱʝʥʥʷ, ʜʝ ʚʦʥʠ ʙʫʜʫʪʴ ʫʪʨʠʤʫʚʘʪʠʩʷ, ʟʥʘʯʥʠʤ ʦʙʩʷʛʦʤ 

ʟʙʘʛʘʯʝʥʦʛʦ ʢʠʩʥʝʤ ʧʦʚʽʪʨʷ, ʚʽʣʴʥʦʛʦ ʚʽʜ ʨʽʟʥʠʭ ʟʘʙʨʫʜʥʝʥʴ. ʊʘʢ ʩʘʤʦ ʥʝ 

ʤʘʣʦ ʚʘʞʣʠʚʠʤ ʻ ʽ ʧʽʜʪʨʠʤʘʥʥʷ ʚ ʧʪʘʰʥʠʢʫ ʦʧʪʠʤʘʣʴʥʦʾ ʚʦʣʦʛʦʩʪʽ ʪʘ 

ʪʝʤʧʝʨʘʪʫʨʠ, ʱʦ ʟʥʘʯʥʦ ʟʥʠʞʫʻ ʾʭʥʶ ʟʘʭʚʦʨʶʚʘʥʽʩʪʴ [1]. 

ɺʝʥʪʠʣʷʮʽʷ ʮʝ ʦʜʠʥ ʽʟ ʥʝʚʽʜ'ʻʤʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʢʦʥʪʨʦʣʶ ʪʘ 

ʧʽʜʪʨʠʤʢʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʤʽʢʨʦʢʣʽʤʘʪʫ ʚ ʧʪʘʰʥʠʢʫ. ɿʘʣʝʞʥʦ ʚʽʜ ʢʣʽʤʘʪʠʯʥʦʾ 

ʟʦʥʠ, ʜʝ ʚʠʨʦʱʫʻʪʴʩʷ ʧʪʠʮʷ, ʪʘ ʩʠʩʪʝʤʠ ʚʝʥʪʠʣʷʮʽʾ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ, 

ʚʩʽ ʧʪʘʰʥʠʢʠ ʤʦʞʥʘ ʫʤʦʚʥʦ ʨʦʟʜʽʣʠʪʠ ʥʘ ʚʽʜʢʨʠʪʦʛʦ ʽ ʟʘʢʨʠʪʦʛʦ ʪʠʧʫ. 

ʆʩʪʘʥʥʽ, ʟʘʣʝʞʥʦ ʚʽʜ ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʨʠʧʣʠʚʥʦ-ʚʠʪʷʞʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, 

ʤʦʞʥʘ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʥʘ:  ʜʘʭʦʚʫ, ʧʦʧʝʨʝʯʥʫ (ʩʪʽʥʥʫ), ʧʦʟʜʦʚʞʥʶ (ʪʦʨʮʝʚʫ), 

ʪʫʥʝʣʴʥʫ ʪʘ ʩʠʩʪʝʤʠ ʟ ʽʥʪʝʛʨʦʚʘʥʦʶ ʩʠʩʪʝʤʦʶ ʩʫʰʽʥʥʷ ʧʦʩʣʽʜʫ. 

ʇʨʠʨʦʜʥʘ ʚʝʥʪʠʣʷʮʽʷ. ɿʘʢʨʠʪʽ ʧʪʘʰʥʠʢʠ ʽʟ ʩʠʩʪʝʤʦʶ ʧʨʠʨʦʜʥʦʾ 

ʚʝʥʪʠʣʷʮʽʾ ʦʙʣʘʜʥʘʥʽ ʩʠʩʪʝʤʦʶ ʞʘʣʶʟʽ, ʰʪʦʨ ʘʙʦ ʧʨʠʧʣʠʚʥʠʭ ʚʽʢʦʥ ʫ 

ʙʦʢʦʚʠʭ ʩʪʽʥʘʭ ʪʘ ʚʽʜʢʨʠʪʠʤʠ ʚʝʥʪʠʣʷʮʽʡʥʠʤʠ ʰʘʭʪʘʤʠ ʫ ʜʘʭʫ. ʎʽ ʧʨʠʩʪʨʦʾ 

ʤʦʞʫʪʴ ʧʨʘʮʶʚʘʪʠ ʷʢ ʫ ʨʫʯʥʦʤʫ, ʪʘʢ ʽ ʘʚʪʦʤʘʪʠʯʥʦʤʫ ʨʝʞʠʤʽ [2]. 

ʉʭʝʤʘ ʨʦʙʦʪʠ ʪʘʢʦʾ ʩʠʩʪʝʤʠ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʟʜʘʪʥʦʩʪʽ ʣʝʛʢʦʛʦ ʪʝʧʣʦʛʦ 

ʧʦʚʽʪʨʷ ʧʽʜʥʽʤʘʪʠʩʷ ʚʛʦʨʫ, ʘ ʚʘʞʢʦʛʦ ʭʦʣʦʜʥʦʛʦ ï ʦʧʫʩʢʘʪʠʩʷ ʚʥʠʟ. ʊʝʧʣʝ 

ʧʦʚʽʪʨʷ, ʱʦ ʟʘʣʠʰʘʻ ʧʪʘʰʥʠʢ ʯʝʨʝʟ ʜʘʭʦʚʽ ʰʘʭʪʠ, ʩʪʚʦʨʶʻ ʚ ʧʨʠʤʽʱʝʥʥʽ 

ʨʦʟʨʽʜʞʝʥʥʷ, ʷʢʝ ʟʘʩʤʦʢʪʫʻ ʯʝʨʝʟ ʩʪʽʥʥʽ ʞʘʣʶʟʽ ʭʦʣʦʜʥʝ ʟʦʚʥʽʰʥʻ ʧʦʚʽʪʨʷ. 

ʂʨʽʤ ʪʦʛʦ, ʯʝʨʝʟ ʚʽʜʢʨʠʪʽ ʩʪʽʥʥʽ ʞʘʣʶʟʽ ʚ ʧʪʘʰʥʠʢ ʤʦʞʝ ʙʝʟʧʝʨʝʰʢʦʜʥʦ 

ʧʦʪʨʘʧʣʷʪʠ ʚʽʪʝʨ ʽʟ ʚʫʣʠʮʽ, ʩʪʚʦʨʶʶʯʠ ʧʨʠʨʦʜʥʠʡ ʧʨʦʪʷʛ. ʇʨʠʨʦʜʥʘ 

ʚʝʥʪʠʣʷʮʽʷ ʤʘʻ ʢʽʣʴʢʘ ʧʝʨʝʚʘʛ: ʥʠʟʴʢʽ ʝʥʝʨʛʦʚʠʪʨʘʪʠ, ʚʽʜʩʫʪʥʽʩʪʴ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜ ʧʝʨʝʙʦʾʚ ʟ ʧʦʜʘʯʝʶ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʥʠʞʯʘ ʩʦʙʽʚʘʨʪʽʩʪʴ ʧʦʨʽʚʥʷʥʦ ʟ 

ʩʠʩʪʝʤʦʶ ʧʨʠʤʫʩʦʚʦʾ ʚʝʥʪʠʣʷʮʽʾ. ɸʣʝ ʻ ʡ ʥʝʜʦʣʽʢʠ: ʧʦʚʥʘ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ 
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ʟʦʚʥʽʰʥʴʦʾ ʧʦʛʦʜʠ, ʥʝʤʦʞʣʠʚʽʩʪʴ ʪʦʯʥʦ ʨʝʛʫʣʶʚʘʪʠ ʨʽʚʝʥʴ ʚʝʥʪʠʣʷʮʽʾ, 

ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʫʭʠʣʫ ʜʘʭʫ, ʰʚʠʜʢʦʩʪʽ ʪʘ ʥʘʧʨʷʤʢʠ ʚʽʪʨʫ, ʨʽʟʥʠʮʽ ʤʽʞ 

ʟʦʚʥʽʰʥʴʦʶ ʪʘ ʚʥʫʪʨʽʰʥʴʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ. 

ʊʦʤʫ ʧʝʨʝʚʘʛʫ ʚʘʨʪʦ ʚʽʜʜʘʪʠ ʧʪʘʰʥʠʢʘʤ ʚʽʜʢʨʠʪʦʛʦ ʘʙʦ ʟʘʢʨʠʪʦʛʦ 

ʪʠʧʫ ʟ ʧʨʠʤʫʩʦʚʦʶ ʩʠʩʪʝʤʦʶ ʚʝʥʪʠʣʷʮʽʾ ʪʘ ʦʭʦʣʦʜʞʝʥʥʷ. 

ʄʝʭʘʥʽʯʥʘ ʚʝʥʪʠʣʷʮʽʷ. ʇʨʠ ʧʨʠʨʦʜʥʽʡ ʚʝʥʪʠʣʷʮʽʾ ʥʝʦʙʭʽʜʥʦʛʦ 

ʧʦʚʽʪʨʦʦʙʤʽʥʫ ʘʙʦ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ ʥʝ ʟʘʚʞʜʠ ʜʦʩʪʘʪʥʴʦ. ʅʘʙʘʛʘʪʦ 

ʪʦʯʥʽʰʝ ʽ ʣʝʛʢʦ ʮʝ ʤʦʞʥʘ ʨʝʛʫʣʶʚʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʰʪʫʯʥʦʾ ʚʝʥʪʠʣʷʮʽʾ [2]. 

ɺʝʥʪʠʣʷʪʦʨʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʘʙʘʛʘʪʦ ʙʽʣʴʰʫ ʚʧʝʚʥʝʥʽʩʪʴ ʫ ʢʽʣʴʢʦʩʪʽ 

ʧʦʚ̔ʪʨʦʦʙʤʽʥʫ. ʇʨʠ ʤʝʭʘʥʽʯʥʽʡ ʚʝʥʪʠʣʷʮʽʾ ʧʦʚʽʪʨʷ ʤʦʞʝ ʚʠʪʷʛʫʚʘʪʠʩʴ 

ʚʝʥʪʠʣʷʪʦʨʘʤʠ, ʚʜʫʚʘʪʠʩʷ ʘʙʦ ʧʦʻʜʥʘʥʥʷ ʦʙʦʭ ʩʧʦʩʦʙʽʚ. ʄʝʭʘʥʽʯʥʘ 

ʚʝʥʪʠʣʷʮʽʷ ʧʪʘʰʥʠʢʽʚ ʜʦʩʪʫʧʥʘ ʫ ʨʽʟʥʠʭ ʬʦʨʤʘʭ. ʅʠʞʯʝ ʥʘʚʝʜʝʥʦ ʢʦʨʦʪʢʠʡ 

ʦʧʠʩ ʜʝʷʢʠʭ ʧʦʰʠʨʝʥʠʭ ʩʠʩʪʝʤ: ʢʦʥʴʢʦʚʦʾ ʚʝʥʪʠʣʷʮʽʾ, ʚʠʪʷʞʥʦʾ ʚʝʥʪʠʣʷʮʽʾ, 

ʪʫʥʝʣʴʥʦʾ ʚʝʥʪʠʣʷʮʽʾ ʪʘ ʧʦʧʝʨʝʯʥʦʾ ʚʝʥʪʠʣʷʮʽʾ. ʊʘʢʦʞ ʤʦʞʣʠʚʽ ʢʦʤʙʽʥʘʮʽʾ 

ʮʠʭ ʩʠʩʪʝʤ, ʥʘʧʨʠʢʣʘʜ, ʚʠʪʷʞʥʘ ʪʘ ʢʦʥʴʢʦʚʘ ʚʝʥʪʠʣʷʮʽʷ ʘʙʦ ʜʦʚʛʘ ʪʘ 

ʪʫʥʝʣʴʥʘ ʚʝʥʪʠʣʷʮʽʷ. 

ʂʦʥʴʢʦʚʘ ʚʝʥʪʠʣʷʮʽʷ. ʇʨʠ ʢʦʥʴʢʦʚʽʡ ʚʝʥʪʠʣʷʮʽʾ ʚʝʥʪʠʣʷʪʦʨʠ 

ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʫ ʧʦʚʽʪʨʦʚʦʜʘʭ, ʷʢʽ ʨʦʟʤʽʱʫʶʪʴʩʷ ʫ ʜʘʭʫ. ʇʦʪʽʤ 

ʧʦʚʽʪʨʦʟʘʙʽʨʥʠʢʠ ʚʙʫʜʦʚʘʥʽ ʫ ʙʽʯʥʽ ʩʪʽʥʢʠ. ʂʦʥʴʢʦʚʘ ʚʝʥʪʠʣʷʮʽʷ ʟʘʟʚʠʯʘʡ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʣʠʰʝ ʜʣʷ ʤʽʥʽʤʘʣʴʥʦʾ ʚʝʥʪʠʣʷʮʽʾ. 

ʇʦʟʜʦʚʞʥʷ ʚʝʥʪʠʣʷʮʽʷ. ʇʨʠ ʧʦʟʜʦʚʞʥʽʡ ʚʝʥʪʠʣʷʮʽʾ ʚʝʥʪʠʣʷʪʦʨʠ 

ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʪʦʨʮʝʚʽʡ ʩʪʽʥʽ, ʘ ʧʦʚʽʪʨʦʟʘʙʽʨʥʠʢʠ ï ʫ ʙʽʯʥʠʭ ʩʪʽʥʢʘʭ. 

ʐʣʷʭʦʤ ʧʦʜʘʣʴʰʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʯʠ ʟʤʝʥʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ 

ʚʝʥʪʠʣʷʪʦʨʽʚ ʪʘ ʚʽʜʢʨʠʪʪʷ ʯʠ ʟʘʢʨʠʪʪʷ ʧʦʚʽʪʨʦʟʘʙʽʨʥʠʢʽʚ ʤʦʞʣʠʚʠʡ 

ʰʠʨʦʢʠʡ ʜʽʘʧʘʟʦʥ ʧʦʚʽʪʨʦʦʙʤʽʥʫ [3]. 

ʊʫʥʝʣʴʥʘ ʚʝʥʪʠʣʷʮʽʷ. ɺ ʫʤʦʚʘʭ ʚʠʩʦʢʠʭ ʣʽʪʥʽʭ ʪʝʤʧʝʨʘʪʫʨ ʚʠʩʦʢʘ 

ʱʽʣʴʥʽʩʪʴ ʧʦʩʘʜʢʠ ʥʝʛʘʪʠʚʥʦ ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ ʬʽʟʽʦʣʦʛʽʯʥʦʤʫ ʩʪʘʥʽ ʧʪʠʮʽ, 

ʱʦ ʚʠʨʘʞʘʻʪʴʩʷ ʫ ʟʥʠʞʝʥʥʽ ʷʻʯʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʧʽʜʚʠʱʝʥʥʽ 

ʚʠʙʨʘʢʫʚʘʥʥʷ ʪʘ ʚʽʜʭʦʜʫ ʢʫʨʝʡ. ʊʨʘʜʠʮʽʡʥʽ ʩʠʩʪʝʤʠ ʚʝʥʪʠʣʷʮʽʾ ʫ ʧʪʘʰʥʠʢʘʭ 

ʥʝ ʜʦʟʚʦʣʷʶʪʴ ʢʦʤʧʝʥʩʫʚʘʪʠ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʥʘ 

ʧʪʠʮʶ. ʆʜʥʘʢ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʫʥʝʣʴʥʦʾ ʚʝʥʪʠʣʷʮʽʾ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ 

ʧʦʚʽʪʨʷ ʚ ʧʨʠʤʽʱʝʥʥʽ ʤʦʞʝ ʣʝʛʢʦ ʨʝʛʫʣʶʚʘʪʠʩʷ, ʟʘʚʜʷʢʠ ʯʦʤʫ ʚʜʘʻʪʴʩʷ 

ʜʦʩʷʛʪʠ ʢʦʤʬʦʨʪʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʜʣʷ ʧʪʠʮʽ ʥʘʚʽʪʴ ʫ ʩʧʝʢʫ. ɿʘʩʪʦʩʫʚʘʥʥʷ 

ʪʫʥʝʣʴʥʦʾ ʩʠʩʪʝʤʠ ʚʝʥʪʠʣʷʮʽʾ ʚ ʧʨʠʤʽʱʝʥʥʷʭ ʟ ʢʣʽʪʢʦʚʠʤ ʫʪʨʠʤʘʥʥʷʤ ʧʪʠʮʽ 

ʜʦʟʚʦʣʷʻ ʫʥʠʢʥʫʪʠ ʪʘʢ ʟʚʘʥʠʭ ʟʦʥ çʟʘʩʪʦʶè ʧʦʚʽʪʨʷ, ʜʝ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ 

ʧʦʪʦʢʫ ʥʠʞʯʘ ʟʘ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʫ ʥʦʨʤʫ. ʋʩʪʘʥʦʚʢʘ ʚʠʪʷʞʥʠʭ 

ʚʝʥʪʠʣʷʪʦʨʽʚ ʧʨʦʚʦʜʠʪʴʩʷ ʤʽʞ ʨʷʜʘʤʠ ʢʣʽʪʢʦʚʠʭ ʙʘʪʘʨʝʡ ʫ ʧʦʪʨʽʙʥʽʡ 

ʢʽʣʴʢʦʩʪʽ. ʇʨʠʧʣʠʚ ʟʜʽʡʩʥʶʻʪʴʩʷ ʯʝʨʝʟ ʧʨʠʧʣʠʚʥʽ ʰʪʦʨʠ, ʱʦ 

ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʫ ʧʨʦʪʠʣʝʞʥʦʤʫ ʢʽʥʮʽ ʙʫʜʽʚʣʽ [3]. 

ɼʣʷ ʦʧʘʣʝʥʥʷ ʧʨʠʤʽʱʝʥʥʷ ʥʘ ʙʘʛʘʪʴʦʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʟʘʩʪʦʩʦʚʫʶʪʴ 

ʛʘʟʦʚʽ ʥʘʛʨʽʚʘʯʽ ʧʦʪʫʞʥʽʩʪʶ ʚʽʜ 30 ʜʦ 250 ʢɺʪ. ɼʣʷ ʧʽʜʪʨʠʤʢʠ ʥʝʦʙʭʽʜʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ (ʪʝʤʧʝʨʘʪʫʨʠ, ʚʦʣʦʛʦʩʪʽ ʪʦʱʦ) ʤʽʢʨʦʢʣʽʤʘʪʫ ʚ ʧʨʠʤʽʱʝʥʥʽ 

ʫʧʨʘʚʣʽʥʥʷ ʚʩʽʤ ʦʙʣʘʜʥʘʥʥʷʤ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʚʪʦʤʘʪʠʯʥʦʾ 
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ʩʪʘʥʮʽʾ ʟ ʯʘʩʪʦʪʥʠʤ ʘʙʦ ʪʠʨʠʩʪʦʨʥʠʤ ʨʝʛʫʣʶʚʘʥʥʷʤ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ 

ʚʝʥʪʠʣʷʪʦʨʽʚ. ʉʪʘʥʮʽʾ ʫʧʨʘʚʣʽʥʥʷ ʜʦʟʚʦʣʷʶʪʴ ʧʽʜʪʨʠʤʫʚʘʪʠ ʥʝʦʙʭʽʜʥʽ 

ʧʘʨʘʤʝʪʨʠ ʤʽʢʨʦʢʣʽʤʘʪʫ ʚʧʨʦʜʦʚʞ ʚʩʴʦʛʦ ʟʨʦʩʪʘʥʥʷ ʧʪʠʮʽ. 

ʇʦʧʝʨʝʯʥʘ ʚʝʥʪʠʣʷʮʽʷ. ɼʣʷ ʧʦʧʝʨʝʯʥʦʾ ʚʝʥʪʠʣʷʮʽʾ ʚʝʥʪʠʣʷʪʦʨʠ 

ʨʦʟʤʽʱʫʶʪʴʩʷ ʫ ʙʽʯʥʽʡ ʩʪʽʥʽ. ɺʭʽʜʥʽ ʧʘʪʨʫʙʢʠ ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʧʨʦʪʠʣʝʞʥʽʡ 

ʙʽʯʥʽʡ ʩʪʽʥʮʽ. ʆʩʢʽʣʴʢʠ ʚʽʜʩʪʘʥʴ ʚʽʜ ʚʭʦʜʫ ʜʦ ʚʝʥʪʠʣʷʪʦʨʘ ʥʝʚʝʣʠʢʘ, ʩʪʘʻ 

ʤʦʞʣʠʚʠʤ ʦʙʤʽʥ ʧʦʚʽʪʨʷ ʫ ʧʨʠʤʽʱʝʥʥʽ ʟ ʜʫʞʝ ʥʠʟʴʢʦʶ ʰʚʠʜʢʽʩʪʶ. ʎʷ 

ʩʠʩʪʝʤʘ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʧʝʨʝʤʽʱʝʥʥʷ ʷʢ ʥʝʚʝʣʠʢʦʾ, ʪʘʢ ʽ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ 

ʧʦʚʽʪʨʷ [3]. 

ʂʦʤʙʽʥʘʮʽʷ ʚʝʥʪʠʣʷʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʟ ʩʫʰʽʥʥʷʤ ʧʦʩʣʽʜʫ ʙʫʣʘ 

ʨʦʟʨʦʙʣʝʥʘ ʩʧʝʮʽʘʣʴʥʦ ʜʣʷ ʧʪʘʰʥʠʢʽʚ ʟ ʢʣʽʪʢʦʚʠʤ ʫʪʨʠʤʘʥʥʷʤ ʷʻʯʥʦʾ ʧʪʠʮʽ 

ʘʙʦ ʜʣʷ ʧʪʘʰʥʠʢʽʚ ʜʣʷ ʫʪʨʠʤʘʥʥʷ ʙʨʦʡʣʝʨʽʚ ʟ ʧʽʜʣʦʛʦʶ, ʱʦ ʚʝʥʪʠʣʶʻʪʴʩʷ. 

ʎʝ ʜʦʧʦʤʘʛʘʻ ʟʤʝʥʰʠʪʠ ʨʽʟʢʽʩʪʴ ʥʝʧʨʠʻʤʥʦʛʦ ʟʘʧʘʭʫ, ʚʠʜʽʣʝʥʥʷ ʘʤʽʘʢʫ, 

ʧʦʰʠʨʝʥʥʷ ʤʫʭ ʪʘ ʚʠʪʨʘʪʠ ʥʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʧʦʩʣʽʜʫ. 

ɿʤʽʰʘʥʘ ʩʭʝʤʘ ʚʝʥʪʠʣʷʮʽʾ ʧʪʘʰʥʠʢʘ. ʎʷ ʩʭʝʤʘ ʚʝʥʪʠʣʷʮʽʾ ʦʩʦʙʣʠʚʦ 

ʧʦʪʨʽʙʥʘ ʥʘ ʧʪʘʭʦʬʘʙʨʠʢʘʭ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʫ ʨʝʛʽʦʥʘʭ ʟʽ ʟʥʘʯʥʠʤ ʧʝʨʝʧʘʜʦʤ 

ʪʝʤʧʝʨʘʪʫʨ ʚʧʨʦʜʦʚʞ ʨʦʢʫ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʥʝʤʦʞʣʠʚʘ ʧʦʙʫʜʦʚʘ ʩʠʩʪʝʤʠ 

ʪʫʥʝʣʴʥʦʛʦ ʪʠʧʫ, ʘ ʪʘʢʦʞ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ, ʜʝ ʧʽʜ ʧʪʘʰʥʠʢʠ ʟʘʡʥʷʪʽ 

ʥʝʩʪʘʥʜʘʨʪʥʽ ʧʨʠʤʽʱʝʥʥʷ ʽ ʥʝʤʦʞʣʠʚʘ ʫʩʪʘʥʦʚʢʘ ʥʝʦʙʭʽʜʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ 

ʪʽʣʴʢʠ ʚ ʩʪʽʥʥʽ ʦʪʚʦʨʠ ʚʟʜʦʚʞ ʨʦʟʪʘʰʫʚʘʥʥʷ ʢʣʽʪʦʢ, ʘʙʦ ʣʘʥʮʶʛʘ ʨʦʟʜʘʚʘʥʥʷ 

ʢʦʨʤʫ ʧʨʠ ʫʪʨʠʤʘʥʥʽ ʧʪʠʮʽ ʥʘ ʧʽʜʣʦʟʽ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʪʘʢʦʛʦ ʪʠʧʫ ʩʪʚʦʨʝʥʥʷ 

ʤʽʢʨʦʢʣʽʤʘʪʫ ʜʦʟʚʦʣʷʻ ʟʙʽʣʴʰʠʪʠ, ʷʢʱʦ ʟʚʠʯʘʡʥʦ ʜʦʟʚʦʣʷʻ ʚʠʩʦʪʘ 

ʧʨʠʤʽʱʝʥʥʷ, ʜʦ 5-6 ʷʨʫʩʽʚ ʧʦʙʫʜʦʚʫ ʢʣʽʪʢʦʚʠʭ ʙʘʪʘʨʝʡ, ʱʦ ʚʽʜʧʦʚʽʜʥʦ 

ʟʙʽʣʴʰʫʻ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʩʘʤʦʛʦ ʧʪʘʰʥʠʢʘ [4]. 

ɿʤʽʰʘʥʘ ʩʠʩʪʝʤʘ ʚʝʥʪʠʣʷʮʽʾ ʥʘʙʫʣʘ ʰʠʨʦʢʦʛʦ ʧʦʰʠʨʝʥʥʷ ʫ 

ʧʨʠʤʽʱʝʥʥʷʭ ʧʽʜʧʨʠʻʤʩʪʚ ʟ ʚʠʩʦʢʦʶ ʱʽʣʴʥʽʩʪʶ ʧʦʩʘʜʢʠ ʧʪʠʮʽ, ʚʥʘʩʣʽʜʦʢ 

ʯʦʛʦ ʧʦʪʨʽʙʝʥ ʟʥʘʯʥʠʡ ʧʦʚʽʪʨʦʦʙʤʽʥ ʫ ʧʪʘʰʥʠʢʫ. ʇʨʠʧʣʠʚ ʟʜʽʡʩʥʶʻʪʴʩʷ ʷʢ 

ʯʝʨʝʟ ʜʘʭ, ʜʝ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʜʘʭʦʚʽ ʚʝʥʪʠʣʷʪʦʨʠ, ʪʘʢ ʽ ʯʝʨʝʟ ʧʨʠʧʣʠʚʥʽ 

ʢʣʘʧʘʥʠ, ʷʢʽ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ, ʧʦ ʤʦʞʣʠʚʦʩʪʽ, ʚ ʪʦʨʮʽ ʙʫʜʽʚʣʽ. ɺʠʪʷʞʥʽ 

ʚʝʥʪʠʣʷʪʦʨʠ ʤʦʥʪʫʶʪʴʩʷ ʚ ʩʪʽʥʥʽ ʦʪʚʦʨʠ, ʚʠʪʷʞʥʽ ʚʝʥʪʠʣʷʪʦʨʠ ʚʠʩʦʢʦʾ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʤʦʥʪʫʶʪʴʩʷ ʚ ʪʦʨʮʽ ʙʫʜʽʚʣʽ ʧʨʦʪʠʣʝʞʥʦ ʤʽʩʮʶ ʫʩʪʘʥʦʚʢʠ 

ʧʨʠʧʣʠʚʥʠʭ ʰʘʭʪ. 

ɺ ʫʤʦʚʘʭ ʚʠʩʦʢʠʭ ʣʽʪʥʽʭ ʪʝʤʧʝʨʘʪʫʨ ʚʠʩʦʢʘ ʱʽʣʴʥʽʩʪʴ ʧʦʩʘʜʢʠ 

ʥʝʛʘʪʠʚʥʦ ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ ʬʽʟʽʦʣʦʛʽʯʥʦʤʫ ʩʪʘʥʽ ʧʪʠʮʽ, ʱʦ ʚʠʨʘʞʘʻʪʴʩʷ ʫ 

ʟʥʠʞʝʥʥʽ ʷʻʯʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʧʽʜʚʠʱʝʥʥʽ ʚʠʙʨʘʢʫʚʘʥʥʷ ʪʘ ʚʽʜʭʦʜʫ ʢʫʨʝʡ 

[3, 4]. ʊʨʘʜʠʮʽʡʥʽ ʩʠʩʪʝʤʠ ʚʝʥʪʠʣʷʮʽʾ ʫ ʧʪʘʰʥʠʢʘʭ ʥʝ ʜʦʟʚʦʣʷʶʪʴ 

ʢʦʤʧʝʥʩʫʚʘʪʠ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʥʘ ʧʪʘʭʘ. ʆʜʥʘʢ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʫʥʝʣʴʥʦʾ ʚʝʥʪʠʣʷʮʽʾ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʧʦʚʽʪʨʷ ʚ ʧʨʠʤʽʱʝʥʥʽ 

ʤʦʞʝ ʣʝʛʢʦ ʨʝʛʫʣʶʚʘʪʠʩʷ, ʟʘʚʜʷʢʠ ʯʦʤʫ ʚʜʘʻʪʴʩʷ ʜʦʩʷʛʪʠ ʢʦʤʬʦʨʪʥʠʭ 

ʪʝʤʧʝʨʘʪʫʨ ʜʣʷ ʧʪʠʮʽ ʥʘʚʽʪʴ ʫ ʩʧʝʢʫ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʪʫʥʝʣʴʥʦʾ ʩʠʩʪʝʤʠ 

ʚʝʥʪʠʣʷʮʽʾ ʚ ʧʨʠʤʽʱʝʥʥʷʭ ʟ ʢʣʽʪʠʥʥʠʤ ʚʤʽʩʪʦʤ ʧʪʠʮʽ ʜʦʟʚʦʣʷʻ ʫʥʠʢʥʫʪʠ ʪʘʢ 

ʟʚʘʥʠʭ ʟʦʥ çʟʘʩʪʦʶè ʧʦʚʽʪʨʷ, ʜʝ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʧʦʪʦʢʫ ʥʠʞʯʘ ʟʘ ʛʨʘʥʠʯʥʦ 
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ʜʦʧʫʩʪʠʤʫ ʥʦʨʤʫ. ʋʩʪʘʥʦʚʢʘ ʚʠʪʷʞʥʠʭ ʚʝʥʪʠʣʷʪʦʨʽʚ ʧʨʦʚʦʜʠʪʴʩʷ ʤʽʞ 

ʨʷʜʘʤʠ ʢʣʽʪʠʥʥʠʭ ʙʘʪʘʨʝʡ ʫ ʧʦʪʨʽʙʥʽʡ ʢʽʣʴʢʦʩʪʽ. 

ʉʠʩʪʝʤʘ ʧʽʜʪʨʠʤʢʠ ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚ ʫʪʨʠʤʘʥʥʷ ʧʪʠʮʽ ʥʝ 

ʦʙʤʝʞʫʻʪʴʩʷ ʣʠʰʝ ʧʨʠʧʣʠʚʥʦ-ʚʠʪʷʞʥʦʶ ʚʝʥʪʠʣʷʮʽʻʶ. ɺʦʥʘ ʚʢʣʶʯʘʻ ʪʘʢʽ 

ʥʝʚʽʜ'ʻʤʥʽ ʩʢʣʘʜʦʚʽ, ʷʢ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʦʙʽʛʨʽʚʫ (ʦʧʘʣʝʥʥʷ) ʚ ʭʦʣʦʜʥʫ ʧʦʨʫ 

ʨʦʢʫ ʪʘ ʦʭʦʣʦʜʞʝʥʥʷ ʚ ʩʧʝʢʫ, ʘ ʪʘʢʦʞ ʝʣʝʢʪʨʦʥʥʽ ʢʦʥʪʨʦʣʝʨʠ, ʱʦ 

ʜʦʟʚʦʣʷʶʪʴ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʨʦʙʦʪʫ ʚʩʴʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʚ 

ʧʪʘʰʥʠʢʫ. 
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ʊʘʚʨʽʡʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɼʤʠʪʨʘ 

ʄʦʪʦʨʥʦʛʦ 

 

ʆʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʪʝʥʜʝʥʮʽʡ ʨʦʟʚʠʪʢʫ ʩʧʦʩʦʙʽʚ ʧʝʨʝʨʦʙʢʠ ʧʪʘʰʠʥʦʛʦ 

ʧʦʩʣʽʜʫ ʻ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢ ʜʞʝʨʝʣʦ ʚʽʜʥʦʚʣʶʚʘʥʦʾ ʝʥʝʨʛʽʾ ï ʙʽʦʧʘʣʠʚʦ. 

ɼʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʙʽʦʧʘʣʠʚʘ ʥʘ ʧʪʘʭʦʬʘʙʨʠʢʘʭ ʧʨʦʧʦʥʫʶʪʴʩʷ ʩʧʦʩʦʙʠ ʟ 

ʧʦʧʝʨʝʜʥʽʤ ʩʫʰʽʥʥʷʤ ʧʦʩʣʽʜʫ ʘʙʦ ʡʦʛʦ ʬʝʨʤʝʥʪʘʮʽʻʶ [1]. 

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʚʝʣʠʢʫ ʫʚʘʛʫ ʩʪʘʣʠ ʧʨʠʜʽʣʷʪʠ ʚʠʢʦʨʠʩʪʘʥʥʶ 

ʘʥʘʝʨʦʙʥʦʾ (ʤʝʪʘʥʦʚʦʾ) ʬʝʨʤʝʥʪʘʮʽʾ ʦʨʛʘʥʽʯʥʠʭ ʚʽʜʭʦʜʽʚ ʫ ʩʧʝʮʽʘʣʴʥʠʭ 

ʫʩʪʘʥʦʚʢʘʭ (ʤʝʪʘʥʪʝʥʢʘʭ), ʚ ʷʢʠʭ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʧʝʚʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʜʣʷ 

ʝʬʝʢʪʠʚʥʦʾ ʜʽʾ ʘʥʘʝʨʦʙʥʠʭ ʙʘʢʪʝʨʽʡ. ɸʥʘʝʨʦʙʥʝ ʟʙʨʦʜʞʫʚʘʥʥʷ, ʱʦ ʜʦʙʨʝ 

ʟʘʨʝʢʦʤʝʥʜʫʚʘʣʦ ʩʝʙʝ ʧʨʠ ʧʝʨʝʨʦʙʮʽ ʛʥʦʶ ʥʘ ʬʝʨʤʘʭ ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ 

ʭʫʜʦʙʠ, ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʩʧʦʩʦʙʦʤ ʧʝʨʝʨʦʙʢʠ ʧʦʩʣʽʜʫ ʧʪʘʭʦʬʘʙʨʠʢ. ɺʦʥʦ 

ʟʥʠʞʫʻ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟ ʦʜʥʦʯʘʩʥʠʤ ʦʪʨʠʤʘʥʥʷʤ 

ʚʠʩʦʢʦʷʢʽʩʥʦʛʦ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʦʛʦ ʦʨʛʘʥʽʯʥʦʛʦ ʜʦʙʨʠʚʘ, ʜʦ ʩʢʣʘʜʫ ʷʢʦʛʦ 
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ʚʭʦʜʷʪʴ ʛʫʤʫʩʦʧʦʜʽʙʥʽ ʦʨʛʘʥʽʯʥʽ ʨʝʯʦʚʠʥʠ, ʱʦ ʩʧʨʠʷʶʪʴ ʩʪʨʫʢʪʫʨʫʚʘʥʥʶ 

ˇʨʫʥʪʫ ʪʘ ʧʽʜʚʠʱʝʥʥʶ ʡʦʛʦ ʨʦʜʶʯʦʩʪʽ. ɼʘʥʠʡ ʩʧʦʩʽʙ ʫʪʠʣʽʟʘʮʽʾ ʧʪʘʰʠʥʦʛʦ 

ʧʦʩʣʽʜʫ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʠʭ 

ʜʦʙʨʠʚ ʪʘ ʛʘʟʫ ʜʣʷ ʢʦʛʝʥʝʨʘʮʽʡʥʦʾ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʪʝʧʣʦʚʦʾ ʪʘ 

ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ [2]. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʜʘʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʥʘ ʧʨʘʢʪʠʮʽ ʩʪʨʠʤʫʻʪʴʩʷ ʯʝʨʝʟ 

ʚʽʜʩʫʪʥʽʩʪʴ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʱʦ ʝʬʝʢʪʠʚʥʦ ʧʝʨʝʨʦʙʣʶʶʪʴ ʧʦʩʣʽʜ, 

ʩʢʣʘʜʥʽʩʪʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʙʽʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʩʠʨʦʚʠʥʠ ʪʘ ʧʨʦʮʝʩʫ 

ʧʝʨʝʨʦʙʢʠ ʧʦʩʣʽʜʫ, ʩʢʣʘʜʥʽʩʪʴ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʥʝʦʙʭʽʜʥʽʩʪʶ 

ʜʦʜʘʚʘʥʥʷ ʚʦʜʠ ʜʦ ʧʦʩʣʽʜʫ, ʟʘʣʝʞʥʽʩʪʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʝʧʣʦʚʦʛʦ ʨʝʞʠʤʫ ʚʽʜ 

ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʙʫʜʽʚʥʠʮʪʚʦʤ ʩʧʝʮʽʘʣʴʥʠʭ 

ʩʧʦʨʫʜ ʜʣʷ ʦʯʠʱʝʥʥʷ ʪʘ ʟʥʝʟʘʨʘʞʝʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ. 

ɺʘʞʣʠʚʠʤ ʨʝʟʝʨʚʦʤ ʚʠʨʦʙʥʠʮʪʚʘ ʝʥʝʨʛʽʾ ʻ ʧʽʜʩʪʠʣʢʦʚʠʡ ʧʦʩʣʽʜ 

ʧʪʘʭʦʬʘʙʨʠʢ, ʱʦ ʫʪʚʦʨʶʻʪʴʩʷ ʧʨʠ ʫʪʨʠʤʘʥʥʽ ʙʨʦʡʣʝʨʽʚ ʪʘ ʙʘʪʴʢʽʚʩʴʢʦʛʦ 

ʩʪʘʜʘ, ʱʦ ʤʘʻ ʟʥʘʯʥʦ ʤʝʥʰʫ ʚʦʣʦʛʽʩʪʴ, ʧʦʨʽʚʥʷʥʦ ʟ ʙʝʟʧʽʜʩʪʠʣʢʦʚʠʤ 

ʧʦʩʣʽʜʦʤ, ʪʘʢ ʷʢ ʚʽʥ ʤʽʩʪʠʪʴ ʧʽʜʩʪʠʣʢʫ, ʱʦ ʚʙʠʨʘʻ ʚʦʣʦʛʫ ʟ ʧʦʩʣʽʜʫ ʽ ʩʝʯʫ. 

ʎʽʢʘʚʠʤ ʻ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢ ʪʚʝʨʜʝ ʧʘʣʠʚʦ ʧʽʩʣʷ ʧʦʧʝʨʝʜʥʴʦʛʦ ʩʫʰʽʥʥʷ 

[3]. 

ʗʢ ʧʨʘʚʠʣʦ, ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʧʘʣʠʚʘ ʟ ʧʪʘʰʠʥʦʛʦ ʧʦʩʣʽʜʫ ʥʝʦʙʭʽʜʥʘ 

ʡʦʛʦ ʧʦʧʝʨʝʜʥʷ ʧʽʜʛʦʪʦʚʢʘ, ʱʦ ʚʢʣʶʯʘʻ ʨʽʟʥʽ ʢʦʤʙʽʥʘʮʽʾ ʩʫʰʽʥʥʷ, 

ʧʦʜʨʽʙʥʝʥʥʷ, ʧʝʣʝʪʠʟʘʮʽʾ ʘʙʦ ʙʨʠʢʝʪʫʚʘʥʥʷ, ʘʙʦ ʜʨʽʙʥʦʜʠʩʧʝʨʩʥʦʛʦ 

ʧʦʜʨʽʙʥʝʥʥʷ, ʪʦʙʪʦ ʦʪʨʠʤʘʥʥʷ ʧʘʣʠʚʘ ʽʟ ʟʘʜʘʥʠʤʠ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʜʣʷ ʝʬʝʢʪʠʚʥʦʾ ʪʝʨʤʦʭʽʤʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʚ ʨʽʟʥʠʭ ʫʩʪʘʥʦʚʢʘʭ 

ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʝʥʝʨʛʽʾ. 

ɺ ɸʥʛʣʽʾ ʪʘ ʉʐɸ ʚʽʜʭʦʜʠ ʧʪʘʭʽʚʥʠʮʪʚʘ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʽ ʧʽʜʩʪʠʣʢʘ, 

ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʷʢ ʧʘʣʠʚʦ ʜʣʷ ʦʙʽʛʨʽʚʫ ʧʨʠʤʽʱʝʥʴ ʪʘ ʦʪʨʠʤʘʥʥʷ 

ʝʣʝʢʪʨʠʢʠ. ɺ ʘʤʝʨʠʢʘʥʩʴʢʠʭ ʰʪʘʪʘʭ ʟ ʥʘʡʙʽʣʴʰʦʶ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʧʪʠʮʽ 

(ʄʝʨʽʣʝʥʜ, ɼʝʣʘʚʝʨ ʪʘ ɺʽʨʜʞʠʥʽʷ) ʫ 2018 ʨ. ʫ 600 ʧʪʘʰʥʠʢʘʭ ʙʫʣʦ ʚʠʨʦʱʝʥʦ 

ʙʣʠʟʴʢʦ 540 ʤʣʥ. ʙʨʦʡʣʝʨʽʚ, ʚʽʜ ʷʢʠʭ ʦʪʨʠʤʘʥʦ ʧʨʠʙʣʠʟʥʦ 0,5é1,2 ʤʣʥ. ʪ. 

ʧʽʜʩʪʠʣʢʦʚʦʛʦ ʧʦʩʣʽʜʫ. ʄʘʡʞʝ 95 ʪʠʩ. ʪ. ʧʦʩʣʽʜʫ ʟʛʦʜʦʤ ʙʫʣʦ ʧʝʨʝʨʦʙʣʝʥʦ 

ʥʘ ʧʘʣʠʚʥʽ ʛʨʘʥʫʣʠ (ʧʝʣʝʪʠ), ʧʨʠ ʮʴʦʤʫ ʚ ʥʠʭ ʩʫʪʪʻʚʦ ʟʥʠʞʫʻʪʴʩʷ ʚʦʣʦʛʽʩʪʴ 

ʪʘ ʟʥʠʱʫʶʪʴʩʷ ʨʽʟʥʽ ʧʘʪʦʛʝʥʠ. 

ɻʘʟʠʬʽʢʘʮʽʷ ʘʙʦ ʧʽʨʦʣʽʟ ʷʚʣʷʻ ʩʦʙʦʶ ʧʨʦʮʝʩ ʨʦʟʢʣʘʜʘʥʥʷ ʦʨʛʘʥʽʯʥʠʭ 

ʩʧʦʣʫʢ ʧʽʜ ʜʽʻʶ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ (800é1500 Áʉ) ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʘʙʦ ʧʨʠ 

ʥʝʩʪʘʯʽ ʢʠʩʥʶ ʟ ʤʝʪʦʶ ʦʪʨʠʤʘʥʥʷ ʩʫʤʽʰʽ ʛʦʨʶʯʠʭ ʛʘʟʽʚ ʽ ʩʤʦʣ (ʤʦʥʦʦʢʩʠʜ 

ʚʫʛʣʝʮʶ ʪʘ ʚʦʜʥʶ ʟ ʜʦʤʽʰʢʘʤʠ ʤʝʪʘʥʫ ʪʘ ʽʥʰʠʭ ʚʫʛʣʝʚʦʜʥʽʚ) ʜʣʷ 

ʧʦʜʘʣʴʰʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʷʢʦʩʪʽ ʛʘʟʦʧʦʜʽʙʥʦʛʦ ʧʘʣʠʚʘ. ɼʘʥʠʡ ʩʧʦʩʽʙ ʪʘ 

ʦʙʣʘʜʥʘʥʥʷ ʧʨʦʧʦʥʫʻʪʴʩʷ ʢʦʤʧʘʥʽʻʶ Big Dutchman. ʋʪʚʦʨʝʥʠʡ ʛʘʟ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʷʢ ʧʘʣʠʚʦ ʜʣʷ ʢʦʪʣʽʚ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʪʝʧʣʦʚʦʶ ʪʘ 

ʝʣʝʢʪʨʠʯʥʦʶ ʝʥʝʨʛʽʻʶ ʚʣʘʩʥʝ ʚʠʨʦʙʥʠʮʪʚʦ. 

ʆʩʥʦʚʥʦʶ ʧʨʦʙʣʝʤʦʶ ʧʨʦʮʝʩʫ ʧʽʨʦʣʽʟʫ ʧʽʜʩʪʠʣʢʦʚʦʛʦ ʧʦʩʣʽʜʫ ʻ 

ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ ʧʘʨʘʤʝʪʨʽʚ ʩʠʨʦʚʠʥʠ. ʂʦʣʠʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʧʽʜʩʪʠʣʢʦʚʦʛʦ 

ʧʦʩʣʽʜʫ ʚʽʜ 30 ʜʦ 60% ʨʦʙʠʪʴ ʨʝʞʠʤ ʜʫʞʝ ʥʝ ʩʪʘʙʽʣʴʥʠʤ, ʱʦ ʚʠʤʘʛʘʻ 
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ʚʚʝʜʝʥʥʷ ʧʦʧʝʨʝʜʥʴʦʛʦ ʩʫʰʽʥʥʷ, ʧʦʜʨʽʙʥʝʥʥʷ ʽ ʛʨʘʥʫʣʶʚʘʥʥʷ, ʘ ʪʘʢʦʞ 

ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʜʣʷ ʩʪʘʙʽʣʽʟʘʮʽʾ ʧʘʨʘʤʝʪʨʽʚ ʩʠʨʦʚʠʥʠ ̔  ʩʘʤʠʭ ʨʝʞʠʤʽʚ [4]. 

ʋ ʩʚʦʶ ʯʝʨʛʫ, ʛʘʟ, ʱʦ ʦʪʨʠʤʫʻʪʴʩʷ, ʟʥʘʯʥʦ ʧʦʩʪʫʧʘʻʪʴʩʷ ʧʨʠʨʦʜʥʦʤʫ ʛʘʟʫ 

ʧʦ ʪʝʧʣʦʪʚʦʨʥʠʭ ʟʜʽʙʥʦʩʪʷʭ ʽ ʤʽʩʪʠʪʴ ʜʦʤʽʰʢʠ, ʜʣʷ ʚʠʜʘʣʝʥʥʷ ʷʢʠʭ 

ʥʝʦʙʭʽʜʥʽ ʩʠʩʪʝʤʘ ʨʽʟʥʠʭ ʬʽʣʴʪʨʽʚ ʜʣʷ ʤʝʭʘʥʽʯʥʠʭ ʽ ʛʘʟʦʧʦʜʽʙʥʠʭ ʜʦʤʽʰʦʢ. 

ʇʨʠ ʮʴʦʤʫ ʩʦʙʽʚʘʨʪʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ ʧʽʨʦʣʽʟʥʦʛʦ ʛʘʟʫ ʚʠʷʚʣʷʻʪʴʩʷ ʥʘʜʤʽʨʥʦ 

ʚʠʩʦʢʦʶ. 

ʊʝʭʥʦʣʦʛʽʷ ʩʧʘʣʶʚʘʥʥʷ ʧʦʜʨʽʙʥʝʥʦʛʦ ʧʦʩʣʽʜʫ ï BPS (Biomass 

Processing System). ɻʨʫʧʘ ʢʘʥʘʜʩʴʢʠʭ ʢʦʤʧʘʥʽʡ HITEC Machinery ʧʨʦʧʦʥʫʻ 

ʪʝʭʥʦʣʦʛʽʶ ʪʘ ʢʦʤʧʣʝʢʪ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʧʝʨʝʨʦʙʢʠ ʢʫʨʷʯʦʛʦ ʧʦʩʣʽʜʫ ʚ ʩʫʭʝ 

ʧʦʜʨʽʙʥʝʥʝ ʧʘʣʠʚʦ ʟ ʧʦʜʘʣʴʰʠʤ ʩʧʘʣʶʚʘʥʥʷʤ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʪʝʧʣʦʚʦʾ ʪʘ 

ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ (ʨʠʩ. 1). ʊʝʭʥʦʣʦʛʽʷ BPS ʜʣʷ ʩʧʘʣʶʚʘʥʥʷ ʧʦʜʨʽʙʥʝʥʦʛʦ 

ʧʘʣʠʚʘ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʫ ʉʐɸ, ʂʘʥʘʜʽ, ʗʧʦʥʽʾ, ʂʦʨʝʾ, ɹʨʘʟʠʣʽʾ, ʄʘʣʘʡʟʽʾ 

ʪʦʱʦ. 

 

 
ʈʠʩ. 1. ʂʦʤʧʣʝʢʪ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʧʦʜʨʽʙʥʝʥʦʛʦ ʧʦʩʣʽʜʫ 

ʧʦ ʪʝʭʥʦʣʦʛʽʾ BPS. 

 

  
ʈʠʩ. 2. ʇʽʜʛʦʪʦʚʢʘ ʧʦʩʣʽʜʫ ʜʦ ʩʧʘʣʶʚʘʥʥʷ ʟʘ ʪʝʭʥʦʣʦʛʽʻʶ BPS. 
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ʇʽʜʛʦʪʦʚʢʘ ʧʦʩʣʽʜʫ ʜʦ ʩʧʘʣʶʚʘʥʥʷ ʚ ʜʘʥʽʡ ʪʝʭʥʦʣʦʛʽʾ ʧʝʨʝʜʙʘʯʘʻ 

ʟʘʚʘʥʪʘʞʝʥʥʷ ʧʦʩʣʽʜʫ ʟ ʚʦʣʦʛʽʩʪʶ ʧʨʠʙʣʠʟʥʦ 30%, ʘ ʥʘ ʚʠʭʦʜʽ ʢʫʨʷʯʠʡ 

ʧʦʩʣʽʜ ʤʽʩʪʠʪʴ 10é12% ʚʦʣʦʛʠ ʽ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ ʧʦʨʦʰʦʢ (ʨʠʩ. 2) [4]. 

ɼʣʷ ʩʧʘʣʶʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʠʣʦʚʽ ʪʦʧʢʠ. ʇʦʧʝʨʝʜʥʷ ʧʽʜʛʦʪʦʚʢʘ 

ʧʽʜʩʪʠʣʢʦʚʦʛʦ ʧʦʩʣʽʜʫ ʜʦ ʩʧʘʣʶʚʘʥʥʷ ʦʙʫʤʦʚʣʶʻ ʧʽʜʚʠʱʝʥʽ ʽʥʚʝʩʪʠʮʽʡʥʽ 

ʚʠʪʨʘʪʠ. ʋ ʟʚ'ʷʟʢʫ ʟ ʯʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʽʻʾ ʪʝʭʥʦʣʦʛʽʾ ʤʘʻ ʧʝʚʥʽ ʨʠʟʠʢʠ, 

ʧʦʚ'ʷʟʘʥʽ ʟ ʧʨʦʙʣʝʤʘʤʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʩʧʘʣʶʚʘʥʥʽ ʧʽʜʩʪʠʣʢʦʚʦʛʦ 

ʧʦʩʣʽʜʫ ï ʚʠʩʦʢʦʶ ʣʝʪʢʽʩʪʶ, ʩʪʫʧʝʥʝʤ ʤʽʥʝʨʘʣʽʟʘʮʽʾ ʪʘ ʥʠʟʴʢʦʶ 

ʪʝʤʧʝʨʘʪʫʨʦʶ ʧʣʘʚʣʝʥʥʷ ʟʦʣʠ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʨʽʟʥʦʤʘʥʽʪʪʷ ʩʧʦʩʦʙʽʚ ʧʝʨʝʨʦʙʢʠ ʧʪʘʰʠʥʦʛʦ ʧʦʩʣʽʜʫ 

ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʝʥʝʨʛʽʾ ʥʘ ʧʪʘʭʦʬʘʙʨʠʢʘʭ, ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ 

ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʟʘʣʠʰʘʻʪʴʩʷ ʧʨʷʤʝ ʩʧʘʣʶʚʘʥʥʷ ʧʽʜʩʪʠʣʢʦʚʦʛʦ ʧʦʩʣʽʜʫ ʯʝʨʝʟ 

ʚʽʜʥʦʩʥʦ ʥʝʚʠʩʦʢʽ ʚʠʤʦʛʠ ʜʦ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʠʨʦʚʠʥʠ ʽ 

ʥʝʚʝʣʠʢʠʭ ʽʥʚʝʩʪʠʮʽʡ ʜʣʷ ʡʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ [4]. 

ɸʥʘʣʽʟ ʩʚʽʪʦʚʦʾ ʧʨʘʢʪʠʢʠ ʧʦʢʘʟʫʻ, ʱʦ ʟʘ ʢʦʨʜʦʥʦʤ ʢʫʨʷʯʠʡ 

ʧʽʜʩʪʠʣʢʦʚʠʡ ʧʦʩʣʽʜ ʩʧʘʣʶʻʪʴʩʷ ʥʘ ʊɽʎ ʚʝʣʠʢʦʾ ʧʦʪʫʞʥʦʩʪʽ (ʧʦʥʘʜ 30 ʄɺʪ 

ʪʝʧʣʦʚʦʾ ʧʦʪʫʞʥʦʩʪʽ ʜʣʷ ʝʥʝʨʛʦʙʣʦʢʫ) ʩʧʽʣʴʥʦ ʟ ʚʫʛʽʣʣʷʤ ʘʙʦ ʚʽʜʭʦʜʘʤʠ 

ʣʽʩʦʧʝʨʝʨʦʙʢʠ. ʊʘʢ, ʥʘʡʙʽʣʴʰʘ ʫ ʩʚʽʪʽ ʩʪʘʥʮʽʷ ʫʪʠʣʽʟʘʮʽʾ ʚʚʝʜʝʥʘ ʚ 

ʝʢʩʧʣʫʘʪʘʮʽʶ ʚ 2008 ʨʦʮʽ ʢʦʥʮʝʨʥʦʤ ɸɽ&E ʫ ʤ. ʄʫʨʜʝʡʢ, ʅʽʜʝʨʣʘʥʜʠ. ɼʘʥʘ 

ʩʪʘʥʮʽʷ ʚʩʪʘʥʦʚʣʝʥʦʶ ʝʣʝʢʪʨʠʯʥʦʶ ʧʦʪʫʞʥʽʩʪʶ 36 ʄɺʪ ʫʪʠʣʽʟʫʻ ʥʘ ʨʽʢ 400 

ʪʠʩ. ʪ ʧʽʜʩʪʠʣʢʦʚʦʛʦ ʧʪʘʰʠʥʦʛʦ ʧʦʩʣʽʜʫ. 

ʅʘ ʦʩʥʦʚʽ ʚʠʱʝʚʠʢʣʘʜʝʥʦʛʦ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʨʝʘʣʴʥʦʶ 

ʘʣʴʪʝʨʥʘʪʠʚʦʶ ʽʩʥʫʶʯʠʤ ʩʧʦʩʦʙʘʤ ʫʪʠʣʽʟʘʮʽʾ ʧʽʜʩʪʠʣʢʦʚʦʛʦ ʧʦʩʣʽʜʫ ʜʣʷ 

ʢʨʘʾʥʠ ʻ ʪʝʭʥʦʣʦʛʽʷ, ʟʘʩʥʦʚʘʥʘ ʥʘ ʧʨʷʤʦʤʫ ʩʧʘʣʶʚʘʥʥʽ ʧʽʜʩʪʠʣʢʦʚʦʛʦ 

ʧʦʩʣʽʜʫ, ʚʠʨʦʙʣʝʥʦʾ ʦʜʥʽʻʶ ʧʪʘʭʦʬʘʙʨʠʢʦʶ ʽ ʨʦʟʪʘʰʦʚʘʥʦʾ ʥʘ ʾʾ ʪʝʨʠʪʦʨʽʾ, ʟ 

ʚʠʨʦʙʣʝʥʥʷʤ ʪʝʧʣʦʚʦʾ ʽ, ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ, ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʟ ʧʦʪʫʞʥʽʩʪʶ 

ʧʝʨʝʨʦʙʢʠ ʚʽʜ 0,5 ʜʦ 5 ʪ/ʛʦʜ. 
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http://www.tsatu.edu.ua/tstt/wp-content/uploads/sites/6/skorb.pdf
http://www.tsatu.edu.ua/tstt/wp-content/uploads/sites/6/skorb.pdf
http://www.tsatu.edu.ua/tstt/wp-content/uploads/sites/6/zhuravel2.pdf
http://www.tsatu.edu.ua/tstt/wp-content/uploads/sites/6/zhuravel2.pdf
http://www.tsatu.edu.ua/tstt/wp-content/uploads/sites/6/sapozhnykov.pdf
http://www.tsatu.edu.ua/tstt/wp-content/uploads/sites/6/sapozhnykov.pdf
http://www.tsatu.edu.ua/tstt/wp-content/uploads/sites/6/savchenko-2-2020.pdf
http://www.tsatu.edu.ua/tstt/wp-content/uploads/sites/6/savchenko-2-2020.pdf
http://www.tsatu.edu.ua/tstt/wp-content/uploads/sites/6/minenko-2020.pdf
http://www.tsatu.edu.ua/tstt/wp-content/uploads/sites/6/minenko-2020.pdf
http://www.tsatu.edu.ua/tstt/wp-content/uploads/sites/6/podashevskaja-2020.pdf
http://www.tsatu.edu.ua/tstt/wp-content/uploads/sites/6/podashevskaja-2020.pdf
http://www.tsatu.edu.ua/tstt/wp-content/uploads/sites/6/klyk-2020.pdf
http://www.tsatu.edu.ua/tstt/wp-content/uploads/sites/6/klyk-2020.pdf
http://www.tsatu.edu.ua/tstt/wp-content/uploads/sites/6/tacenko-2020.pdf
http://www.tsatu.edu.ua/tstt/wp-content/uploads/sites/6/batjuk-2020.pdf
http://www.tsatu.edu.ua/tstt/wp-content/uploads/sites/6/batjuk-2020.pdf
http://www.tsatu.edu.ua/tstt/wp-content/uploads/sites/6/kolha-2020.pdf
http://www.tsatu.edu.ua/tstt/wp-content/uploads/sites/6/kolha-2020.pdf
http://www.tsatu.edu.ua/tstt/wp-content/uploads/sites/6/lubko-2020.pdf
http://www.tsatu.edu.ua/tstt/wp-content/uploads/sites/6/lubko-2020.pdf
http://www.tsatu.edu.ua/tstt/wp-content/uploads/sites/6/hrabar-2020.pdf
http://www.tsatu.edu.ua/tstt/wp-content/uploads/sites/6/hrabar-2020.pdf
http://www.tsatu.edu.ua/tstt/wp-content/uploads/sites/6/sapalov-2020.pdf
http://www.tsatu.edu.ua/tstt/wp-content/uploads/sites/6/sapalov-2020.pdf
http://www.tsatu.edu.ua/tstt/wp-content/uploads/sites/6/tatarchuk-2020.pdf
http://www.tsatu.edu.ua/tstt/wp-content/uploads/sites/6/tatarchuk-2020.pdf
http://www.tsatu.edu.ua/tstt/wp-content/uploads/sites/6/rohovskyj-1-2020.pdf
http://www.tsatu.edu.ua/tstt/wp-content/uploads/sites/6/rohovskyj-1-2020.pdf
http://www.tsatu.edu.ua/tstt/wp-content/uploads/sites/6/halenjuk-h.a.-zhylych-s.v.-yspolzovanye-dystancyonnoj-systemy-obuchenyja-pry-ynzhenernoj-podhotovke-studentov.pdf
http://www.tsatu.edu.ua/tstt/wp-content/uploads/sites/6/halenjuk-h.a.-zhylych-s.v.-yspolzovanye-dystancyonnoj-systemy-obuchenyja-pry-ynzhenernoj-podhotovke-studentov.pdf
http://www.tsatu.edu.ua/tstt/wp-content/uploads/sites/6/jakubovskaja-1-2020.pdf
http://www.tsatu.edu.ua/tstt/wp-content/uploads/sites/6/jakubovskaja-1-2020.pdf
http://www.tsatu.edu.ua/tstt/wp-content/uploads/sites/6/jakubovskaja-e.s.-molchan-l.l.-trebovanyja-k-elektronnomu-uchebno-metodycheskomu-kompleksu-kak-sredstvu-formyrovanyja-ynnovacyonno-prektyrovochnoj-kompetentnosty-budushcheho-ynzhenera.pdf
http://www.tsatu.edu.ua/tstt/wp-content/uploads/sites/6/jakubovskaja-e.s.-molchan-l.l.-trebovanyja-k-elektronnomu-uchebno-metodycheskomu-kompleksu-kak-sredstvu-formyrovanyja-ynnovacyonno-prektyrovochnoj-kompetentnosty-budushcheho-ynzhenera.pdf
http://www.tsatu.edu.ua/tstt/wp-content/uploads/sites/6/wojciech-golimowski-filip-szwajca-wplyw-biopaliw-na-zuzycie-jednostkowe-paliwa-silnika-diesla.pdf
http://www.tsatu.edu.ua/tstt/wp-content/uploads/sites/6/wojciech-golimowski-filip-szwajca-wplyw-biopaliw-na-zuzycie-jednostkowe-paliwa-silnika-diesla.pdf
http://www.tsatu.edu.ua/tstt/wp-content/uploads/sites/6/savojskyj-o.-ju.-metod-intensyfikaciyi-procesu-sushinnja-vysokovolohoyi-jabluchnoyi-syrovyny.pdf
http://www.tsatu.edu.ua/tstt/wp-content/uploads/sites/6/savojskyj-o.-ju.-metod-intensyfikaciyi-procesu-sushinnja-vysokovolohoyi-jabluchnoyi-syrovyny.pdf
http://www.tsatu.edu.ua/tstt/wp-content/uploads/sites/6/skljar-r.v.-denysenko-d.a.-osoblyvosti-vykorystannja-hnoju-na-orhanichni-dobryva.pdf
http://www.tsatu.edu.ua/tstt/wp-content/uploads/sites/6/skljar-r.v.-denysenko-d.a.-osoblyvosti-vykorystannja-hnoju-na-orhanichni-dobryva.pdf
http://www.tsatu.edu.ua/tstt/wp-content/uploads/sites/6/kozina-t.v.-vplyv-sonjachnoyi-enerhetyky-na-socialno-ekonomichne-stanovyshche-naselennja.pdf
http://www.tsatu.edu.ua/tstt/wp-content/uploads/sites/6/kozina-t.v.-vplyv-sonjachnoyi-enerhetyky-na-socialno-ekonomichne-stanovyshche-naselennja.pdf
http://www.tsatu.edu.ua/tstt/wp-content/uploads/sites/6/drobit-o.s.-vlashchuk-a.m.-byelov-v.o.-vodospozhyvannja-posiviv-burkunu-biloho-odnorichnoho-zalezhno-vid-osnovnoho-obrobitku-gruntu-ta-sposobiv-zbyrannja.pdf
http://www.tsatu.edu.ua/tstt/wp-content/uploads/sites/6/drobit-o.s.-vlashchuk-a.m.-byelov-v.o.-vodospozhyvannja-posiviv-burkunu-biloho-odnorichnoho-zalezhno-vid-osnovnoho-obrobitku-gruntu-ta-sposobiv-zbyrannja.pdf
http://www.tsatu.edu.ua/tstt/wp-content/uploads/sites/6/sendeckyj-v.m.-kozina-t.v.-melnychuk-t.v.-osoblyvosti-zastosuvannja-elementiv-biolohizaciyi-ahrotehnolohij-vyroshchuvannja-silskohospodarskyh-kultur.pdf
http://www.tsatu.edu.ua/tstt/wp-content/uploads/sites/6/sendeckyj-v.m.-kozina-t.v.-melnychuk-t.v.-osoblyvosti-zastosuvannja-elementiv-biolohizaciyi-ahrotehnolohij-vyroshchuvannja-silskohospodarskyh-kultur.pdf
http://www.tsatu.edu.ua/tstt/wp-content/uploads/sites/6/hryhorenko-s.m.-konversiyi-vtorynnoyi-syrovyny-v-povnocinnu-produkciju-silskoho-hospodarstva.pdf
http://www.tsatu.edu.ua/tstt/wp-content/uploads/sites/6/hryhorenko-s.m.-konversiyi-vtorynnoyi-syrovyny-v-povnocinnu-produkciju-silskoho-hospodarstva.pdf
http://www.tsatu.edu.ua/tstt/wp-content/uploads/sites/6/vjunyk-o.-v.-sokolenko-m.m.-analiz-znosiv-detalej-shesterennyh-nasosiv-ta-sposobiv-yih-usunennja.pdf
http://www.tsatu.edu.ua/tstt/wp-content/uploads/sites/6/vjunyk-o.-v.-sokolenko-m.m.-analiz-znosiv-detalej-shesterennyh-nasosiv-ta-sposobiv-yih-usunennja.pdf
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ʆɻʃʗɼ ʉʇʆʉʆɹɯɺ ʇɽʈɽʈʆɹʂʀ ʇʆʉʃɯɼʋ ʇʊʀʎɯ 
 

ʉʢʣʷʨ ʆ. ɻ., ʉʢʣʷʨ ʈ. ɺ., ʂʦʤʘʨ ɸ. ʉ. 

ʊʘʚʨʽʡʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɼʤʠʪʨʘ 

ʄʦʪʦʨʥʦʛʦ 

 

ʆʭʦʨʦʥʘ ʜʦʚʢʽʣʣʷ ʪʘ ʨʘʮʽʦʥʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʻ 

ʘʢʪʫʘʣʴʥʠʤ ʟʘʚʜʘʥʥʷʤ ʩʫʯʘʩʥʦʩʪʽ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʧʝʨʝʜ ʩʫʯʘʩʥʦʶ ʥʘʫʢʦʶ 

ʩʪʦʾʪʴ ʨʷʜ ʢʦʥʢʨʝʪʥʠʭ ʟʘʚʜʘʥʴ, ʦʙʫʤʦʚʣʝʥʠʭ ʧʨʠʩʫʪʥʽʩʪʶ ʚ ʙʽʦʩʬʝʨʽ ʩʧʦʣʫʢ, 

ʷʢʽ ʻ ʪʦʢʩʠʯʥʠʤʠ ʜʣʷ ʣʶʜʠʥʠ ʽ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʟʜʘʪʥʽ 

ʘʢʫʤʫʣʶʚʘʪʠʩʷ ʚ ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʘʭ ʽ ʚʠʢʣʠʢʘʪʠ ʥʝʙʘʞʘʥʽ ʟʨʫʰʝʥʥʷ ʚ 

ʦʙʤʽʥʥʠʭ ʧʨʦʮʝʩʘʭ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʫ ʚʩʽʭ ʚʽʜʭʦʜʘʭ ʪʚʘʨʠʥʥʠʮʴʢʦʛʦ 

(ʧʪʘʭʽʚʥʠʮʴʢʦʛʦ) ʢʦʤʧʣʝʢʩʫ, ʢʨʽʤ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʦʨʛʘʥʽʯʥʠʭ ʽ ʥʝʦʨʛʘʥʽʯʥʠʭ 

ʩʧʦʣʫʢ, ʤʽʩʪʠʪʴʩʷ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʧʘʪʦʛʝʥʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. ʎʝ 

ʧʨʠʨʦʜʥʘ ʤʽʢʨʦʬʣʦʨʘ ʩʪʘʥʦʚʠʪʴ ʚʝʣʠʢʫ ʥʝʙʝʟʧʝʢʫ, ʦʩʢʽʣʴʢʠ ʤʘʻ ʟʜʘʪʥʽʩʪʴ 

ʚʠʜʽʣʷʪʠ ʪʦʢʩʠʯʥʽ ʨʝʯʦʚʠʥʠ, ʱʦ ʰʢʽʜʣʠʚʦ ʜʽʶʪʴ ʥʘ ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ. 

ɺʽʜʦʤʦ, ʱʦ ʧʪʘʰʠʥʠʡ ʧʦʩʣʽʜ ʻ ʜʞʝʨʝʣʦʤ ʨʦʟʚʠʪʢʫ ʧʘʪʦʛʝʥʥʦʾ 

ʤʽʢʨʦʬʣʦʨʠ [1, 2]. ʇʨʠ ʨʦʟʢʣʘʜʘʥʥʽ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʽʟ ʧʦʩʣʽʜʥʦʾ ʤʘʩʠ 

ʚʠʜʽʣʷʶʪʴʩʷ ʘʤʽʘʢ, ʤʝʪʘʥ, ʩʽʨʢʦʚʦʜʝʥʴ, ʦʢʠʩ ʚʫʛʣʝʮʶ, ʽʥʰʽ ʨʝʯʦʚʠʥʠ. ʋ 

ʧʦʩʣʽʜʽ ʟʥʘʭʦʜʷʪʴʩʷ ʤʝʜʠʢʘʤʝʥʪʦʟʥʽ ʟʘʩʦʙʠ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ 

ʜʝʟʽʥʬʝʢʮʽʾ ʧʪʘʰʥʠʢʽʚ. ɺʩʽ ʮʽ ʢʦʤʧʦʥʝʥʪʠ ʩʪʘʥʦʚʣʷʪʴ ʥʝʙʝʟʧʝʢʫ ʜʣʷ ʣʶʜʠʥʠ 

ʪʘ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʪʦʤʫ ʪʘʢʠʡ ʧʦʩʣʽʜ ʚʠʤʘʛʘʻ ʦʩʦʙʣʠʚʦʛʦ 

ʧʽʜʭʦʜʫ ʜʦ ʫʪʠʣʽʟʘʮʽʾ ʪʘ ʧʝʨʝʨʦʙʢʠ [2]. 

ʇʪʘʰʠʥʠʡ ʧʦʩʣʽʜ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʱʠʤ ʚʤʽʩʪʦʤ ʘʟʦʪʫ, ʬʦʩʬʦʨʫ, 

ʢʘʣʽʶ ʧʨʦʪʠ ʛʥʦʶ. ɼʦ ʡʦʛʦ ʩʢʣʘʜʫ ʚʭʦʜʷʪʴ ʤʽʢʨʦʝʣʝʤʝʥʪʠ. ʋ 100 ʛ ʩʫʭʦʛʦ 

ʧʦʩʣʽʜʫ ʤʽʩʪʠʪʴʩʷ 15é38 ʤʛ Mn; 12é39 ʤʛ Zn, 1,0é1,3 ʤʛ Co, 0,5 ʤʛ Cu, 

367é900 ʤʛ Fe. ʇʨʠʙʣʠʟʥʦ Ĳ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʦʨʛʘʥʽʯʥʦʛʦ ʩʢʣʘʜʫ [1]. 

ʅʘ ʞʘʣʴ, ʚ ʋʢʨʘʾʥʽ ʪʝʭʥʦʣʦʛʽʷ ʫʪʠʣʽʟʘʮʽʾ ʧʦʩʣʽʜʫ ʧʨʘʢʪʠʯʥʦ ʥʝ 

ʟʤʽʥʶʻʪʴʩʷ ʢʽʣʴʢʘ ʜʝʩʷʪʢʽʚ ʨʦʢʽʚ. ʇʦʩʣʽʜ ʚʠʚʦʟʠʪʴʩʷ ʟ ʧʪʘʰʥʠʢʽʚ ʽ 

ʩʢʣʘʜʫʻʪʴʩʷ ʚ ʩʭʦʚʠʱʘʭ ʧʦʩʣʽʜʫ, ʜʝ ʚʠʪʨʠʤʫʻʪʴʩʷ ʧʝʚʥʠʡ ʯʘʩ ʟ ʤʝʪʦʶ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʮʝʩʫ ʢʦʤʧʦʩʪʫʚʘʥʥʷ, ʘ ʧʦʪʽʤ ʚʠʚʦʟʠʪʴʩʷ ʥʘ ʧʦʣʷ ʽ 

ʨʦʟʢʠʜʘʻʪʴʩʷ ʟ ʥʘʩʪʫʧʥʠʤ ʟʘʢʣʘʜʝʥʥʷʤ ʫ ˇʨʫʥʪ. ɸʣʝ ʡʦʛʦ ʫʜʦʙʨʶʚʘʣʴʥʽ 

ʷʢʦʩʪʽ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʚʪʨʘʯʘʶʪʴʩʷ, ʪʘʢ ʷʢ ʧʪʘʰʠʥʠʡ ʧʦʩʣʽʜ, ʷʚʣʷʻ 

ʩʦʙʦʶ ʩʝʨʝʜʦʚʠʱʝ, ʩʧʨʠʷʪʣʠʚʝ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ [1, 2]. ʋ ʧʪʘʰʠʥʦʤʫ ʧʦʩʣʽʜʽ ʚʠʷʚʣʷʶʪʴ ʟʙʫʜʥʠʢʽʚ 

ʧʘʪʦʛʝʥʥʠʭ ʽ ʫʤʦʚʥʦ ʧʘʪʦʛʝʥʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. ɿʘʣʝʞʥʦ ʚʽʜ ʚʠʜʦʚʦʾ 

ʩʪʽʡʢʦʩʪʽ, ʩʝʟʦʥʫ, ʢʣʽʤʘʪʠʯʥʠʭ, ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʪʘ ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ ʚʦʥʠ 

ʤʦʞʫʪʴ ʚʠʞʠʚʘʪʠ ʫ ʮʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʚʽʜ ʢʽʣʴʢʦʭ ʛʦʜʠʥ ʜʦ ʢʽʣʴʢʦʭ ʨʦʢʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ʧʨʦʮʝʩʽ ʟʙʝʨʽʛʘʥʥʷ ʧʦʩʣʽʜʫ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʡʦʛʦ ʷʢ 

ʜʦʙʨʠʚʘ ʮʠʤʠ ʩʧʦʩʦʙʘʤʠ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʘ ʧʨʠ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʽ ʥʘ ʚʝʣʠʢʽ ʚʽʜʩʪʘʥʽ (ʧʦʥʘʜ 10 ʢʤ) ʚʠʪʨʘʪʠ 
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ʥʘ ʚʥʝʩʝʥʥʷ ʚ ˇʨʫʥʪ ʪʘʢʦʛʦ ʜʦʙʨʠʚʘ ʥʝ ʦʢʫʧʘʶʪʴʩʷ ʜʦʜʘʪʢʦʤ ʚʨʦʞʘʡʥʦʩʪʽ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ, ʱʦ ʦʙʤʝʞʫʻ ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ. 

ʋ ʪʦʡ ʞʝ ʯʘʩ ʨʦʩʣʠʥʥʠʮʪʚʦ ʛʦʩʪʨʦ ʧʦʪʨʝʙʫʻ ʝʬʝʢʪʠʚʥʦʛʦ ʜʦʙʨʠʚʘ. ɼʣʷ 

ʫʩʫʥʝʥʥʷ ʥʝʛʘʪʠʚʥʠʭ ʷʚʠʱ ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʘʤʢʥʫʪʠʭ ʮʠʢʣʽʚ 

ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʮʽʾ ʧʪʘʭʽʚʥʠʮʪʚʘ ʪʘ ʧʝʨʝʨʦʙʢʠ ʧʦʩʣʽʜʫ [2]. ʆʜʥʠʤ ʽʟ 

ʚʘʨʽʘʥʪʽʚ ʦʨʛʘʥʽʟʘʮʽʾ ʟʘʤʢʥʫʪʦʛʦ ʮʠʢʣʫ ʚʠʨʦʙʥʠʮʪʚʘ ʻ ʩʭʝʤʘ, ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʥʘ ʨʠʩʫʥʢʫ 1. 

 

 
ʈʠʩ. 1. ʇʨʠʥʮʠʧʦʚʘ ʩʭʝʤʘ ʦʨʛʘʥʽʟʘʮʽʾ ʟʘʤʢʥʫʪʦʛʦ ʮʠʢʣʫ ʚʠʨʦʙʥʠʮʪʚʘ 

ʫ ʧʪʘʭʽʚʥʠʮʪʚʽ. 

 

ɿʘʤʢʥʫʪʠʡ ʮʠʢʣ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʮʽʾ ʚ ʧʪʘʭʽʚʥʠʮʪʚʽ ʧʝʨʝʜʙʘʯʘʻ 

ʙʝʟʚʽʜʭʦʜʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʭʦʜʽʚ ʦʩʥʦʚʥʦʾ 

ʧʨʦʜʫʢʮʽʾ ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʪʘ ʢʦʨʤʦʚʠʭ 

ʜʦʙʘʚʦʢ ʜʣʷ ʧʦʪʨʝʙ ʚʠʨʦʙʥʠʮʪʚʘ ʦʩʥʦʚʥʦʾ ʧʨʦʜʫʢʮʽʾ: ʤ'ʷʩʘ ʪʘ ʷʻʮʴ ʧʪʠʮʽ. 

ʅʘʡʙʽʣʴʰ ʧʨʦʙʣʝʤʥʠʤ ʧʠʪʘʥʥʷʤ ʫ ʧʨʝʜʩʪʘʚʣʝʥʦʤʫ ʟʘʤʢʥʫʪʦʤʫ ʮʠʢʣʽ 

ʚʠʨʦʙʥʠʮʪʚʘ ʻ ʫʪʠʣʽʟʘʮʽʷ ʧʦʩʣʽʜʫ. 

ɺʨʘʭʦʚʫʶʯʠ ʩʧʝʮʠʬʽʢʫ ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʦʮʝʩʫ ʧʪʘʭʽʚʥʠʯʠʭ 

ʛʦʩʧʦʜʘʨʩʪʚ (ʥʘʧʨʷʤʦʢ ʧʨʦʜʫʢʮʽʾ, ʚʠʜ ʧʪʠʮʽ, ʩʧʦʩʽʙ ʫʪʨʠʤʘʥʥʷ, ʢʣʽʤʘʪʠʯʥʘ 

ʟʦʥʘ), ʧʝʨʝʨʦʙʢʘ ʧʪʘʰʠʥʦʛʦ ʧʦʩʣʽʜʫ ʤʦʞʝ ʙʫʪʠ ʦʨʛʘʥʽʟʦʚʘʥʘ ʟʘ ʧʝʚʥʠʤʠ 

ʪʝʭʥʦʣʦʛʽʷʤʠ, ʢʦʞʥʘ ʟ ʷʢʠʭ ʢʦʤʧʣʝʢʪʫʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʠʤʠ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ 

ʤʘʰʠʥʘʤʠ ʪʘ ʦʙʣʘʜʥʘʥʥʷʤ. ʈʦʟʛʣʷʥʝʤʦ ʦʩʥʦʚʥʽ ʩʧʦʩʦʙʠ ʫʪʠʣʽʟʘʮʽʾ 

ʧʪʘʰʠʥʦʛʦ ʧʦʩʣʽʜʫ [1, 2]. 

ʅʘʡʙʽʣʴʰ ʧʨʦʩʪʠʤ ʽ ʜʝʰʝʚʠʤ ʩʧʦʩʦʙʦʤ ʻ ʧʨʷʤʝ (ʙʝʟ ʦʙʨʦʙʢʠ) 

ʚʥʝʩʝʥʥʷ ʧʦʩʣʽʜʫ ʚ ˇʨʫʥʪ. ʆʜʥʘʢ ʧʨʠ ʮʽʡ ʪʝʭʥʦʣʦʛʽʾ ʚʠʥʠʢʘʻ ʥʠʟʢʘ ʧʨʦʙʣʝʤ: 

ʧʦ-ʧʝʨʰʝ, ʧʝʨʝʚʝʟʝʥʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʚʽʜʭʦʜʽʚ ʚʠʤʘʛʘʻ ʯʠʤʘʣʠʭ ʟʘʩʦʙʽʚ, 

ʧʦ-ʜʨʫʛʝ, ˇʨʫʥʪ, ʧʽʜʟʝʤʥʽ ʪʘ ʧʦʚʝʨʭʥʝʚʽ ʚʦʜʠ ʟʘʨʘʞʘʶʪʴʩʷ ʽʥʚʘʟʽʡʥʠʤʠ, 

ʽʥʬʝʢʮʽʡʥʠʤʠ ʪʘ ʪʦʢʩʠʯʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ, ʧʦ-ʪʨʝʪʻ, ʮʝ ʚʝʜʝ ʜʦ ʥʘʢʦʧʠʯʝʥʥʷ 

ʥʽʪʨʘʪʽʚ, ʤʽʜʽ ʪʘ ʮʠʥʢʫ ʚ ʟʝʨʥʽ, ʪʨʘʚʽ ʪʘ ʚʦʜʥʠʭ ʜʞʝʨʝʣ. ʊʦʤʫ ʜʘʥʠʡ ʩʧʦʩʽʙ 

ʥʠʥʽ ʥʝ ʟʥʘʭʦʜʠʪʴ ʰʠʨʦʢʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ [3]. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʭʽʤʽʯʥʠʭ ʟʘʩʦʙʽʚ ʧʨʠ ʫʪʠʣʽʟʘʮʽʾ ʧʦʩʣʽʜʫ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʣʠʰʝ ʜʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ ʧʦʰʠʨʝʥʥʷ ʭʚʦʨʦʙʦʪʚʦʨʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʪʘ 

ʙʘʢʪʝʨʽʡ. 
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ɿ ʙʽʦʣʦʛʽʯʥʠʭ ʩʧʦʩʦʙʽʚ ʥʘʡʙʽʣʴʰʦʛʦ ʧʦʰʠʨʝʥʥʷ ʥʘʙʫʣʦ 

ʢʦʤʧʦʩʪʫʚʘʥʥʷ, ʷʢʝ ʚʢʣʶʯʘʻ ʦʪʨʠʤʘʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʩʫʤʽʰʝʡ (ʧʪʘʰʠʥʠʡ 

ʧʦʩʣʽʜ + ʧʪʘʰʠʥʠʡ ʧʦʩʣʽʜ ʟ ʧʽʜʩʪʠʣʢʦʶ, ʧʪʘʰʠʥʠʡ ʧʦʩʣʽʜ + ʪʦʨʬ, 

ʧʪʘʰʠʥʠʡ ʧʦʩʣʽʜ + ʪʠʨʩʘ, ʧʪʘʰʠʥʠʡ ʧʦʩʣʽʜ + ʽʥʰʽ ʤʽʩʮʝʚʽ ʦʨʛʘʥʽʯʥʽ 

ʚʽʜʭʦʜʠ). ʆʨʛʘʥʽʯʥʘ ʩʫʤʽʰ ʬʦʨʤʫʻʪʴʩʷ ʚ ʰʪʘʙʝʣʽ ʟʘʚʚʠʰʢʠ ʪʨʦʭʠ ʙʽʣʴʰʝ 2,5 

ʤʝʪʨʽʚ. ʏʝʨʝʟ 68 ʤʽʩʷʮʽʚ ʟʙʝʨʽʛʘʥʥʷ ʥʘ ʧʦʣʴʦʚʠʭ ʤʘʡʜʘʥʯʠʢʘʭ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʜʦʟʨʽʚʘʥʥʷ ʮʽʻʾ ʩʫʤʽʰʽ ʪʘ ʫʪʚʦʨʶʻʪʴʩʷ ʢʦʤʧʦʩʪ, ʷʢʠʡ ʧʨʠʜʘʪʥʠʡ ʜʣʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʟʝʤʣʝʨʦʙʩʪʚʽ. ʇʝʨʝʚʘʛʦʶ ʩʧʦʩʦʙʫ ʻ ʥʝʚʠʩʦʢʽ ʢʘʧʽʪʘʣʴʥʽ 

ʚʢʣʘʜʝʥʥʷ ʪʘ ʝʥʝʨʛʝʪʠʯʥʽ ʚʠʪʨʘʪʠ. ʆʪʨʠʤʘʥʠʡ ʙʽʦʛʫʤʫʩ ʤʘʻ ʛʘʨʥʫ ʷʢʽʩʪʴ, 

ʧʨʦʪʝ ʜʦ 30...40% ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʫ ʧʨʦʮʝʩʽ ʧʝʨʝʨʦʙʢʠ ʚʪʨʘʯʘʻʪʴʩʷ ʫ 

ʚʠʛʣʷʜʽ ʛʘʟʽʚ, ʱʦ ʟʘʚʜʘʶʪʴ ʝʢʦʣʦʛʽʯʥʦʾ ʰʢʦʜʠ. ɼʦ ʥʝʜʦʣʽʢʽʚ ʩʧʦʩʦʙʫ 

ʚʽʜʥʦʩʷʪʴʩʷ: ʥʝʦʙʭʽʜʥʽʩʪʴ ʥʘʷʚʥʦʩʪʽ ʩʧʝʮʽʘʣʴʥʠʭ ʤʘʡʜʘʥʯʠʢʽʚ, ʪʝʭʥʽʢʠ ʪʘ 

ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʪʦʨʬʫ, ʩʦʣʦʤʠ ʪʘ ʽʥʰʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʟʥʠʞʫʻ ʚʤʽʩʪ 

ʚʦʣʦʛʠ, ʥʝʚʠʩʦʢʘ ʧʨʦʜʘʞʥʘ ʮʽʥʘ ʧʨʠ ʧʨʦʤʠʩʣʦʚʠʭ ʦʙʩʷʛʘʭ ʚʠʨʦʙʥʠʮʪʚʘ, 

ʪʨʠʚʘʣʽʩʪʴ ʽ ʧʝʨʽʦʜʠʯʥʽʩʪʴ ʧʨʦʮʝʩʫ [3]. 

ɸʝʨʦʙʥʘ ʪʚʝʨʜʦʬʘʟʥʘ ʬʝʨʤʝʥʪʘʮʽʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ ʫʩʪʘʥʦʚʢʘʭ 

ʙʘʨʘʙʘʥʥʦʛʦ ʪʠʧʫ ʽ ʜʦʟʚʦʣʷʻ ʧʝʨʝʨʦʙʣʷʪʠ ʥʘ ʜʦʙʫ ʧʦʥʘʜ 20...50 ʤ3 ʧʦʩʣʽʜʫ. 

ʉʫʪʥʽʩʪʴ ʪʝʭʥʦʣʦʛʽʾ ʧʦʣʷʛʘʻ ʚ ʟʤʽʰʫʚʘʥʥʽ ʧʦʩʣʽʜʫ ʪʘ ʽʥʰʠʭ ʦʨʛʘʥʽʯʥʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ (ʪʦʨʬ, ʩʦʣʦʤʘ, ʪʠʨʩʘ, ʣʽʛʥʽʥ) ʫ ʧʝʚʥʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʭ ʽ 

ʪʨʠʚʘʣʝ (1-2 ʨʦʢʠ) ʟʙʝʨʽʛʘʥʥʷ ʦʪʨʠʤʘʥʦʾ ʤʘʩʠ ʚ ʙʫʨʪʘʭ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʷʢʦʛʦ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʾʾ ʧʨʠʨʦʜʥʝ ʜʦʟʨʽʚʘʥʥʷ [3]. ɼʘʥʠʡ ʩʧʦʩʽʙ ʥʘʡʙʽʣʴʰ ʧʨʠʡʥʷʪʥʠʡ 

ʜʣʷ ʤʘʣʠʭ ʪʘ ʩʝʨʝʜʥʽʭ ʛʦʩʧʦʜʘʨʩʪʚ ʟʘ ʥʘʷʚʥʦʩʪʽ ʚʣʘʩʥʠʭ ʧʦʣʽʚ ʜʣʷ ʚʥʝʩʝʥʥʷ 

ʦʜʝʨʞʫʚʘʥʠʭ ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ. ʆʜʥʠʤ ʽʟ ʥʝʜʦʣʽʢʽʚ ʮʽʻʾ ʪʝʭʥʦʣʦʛʽʾ ʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʽʜʪʨʠʤʫʚʘʪʠ ʪʝʤʧʝʨʘʪʫʨʫ ʩʫʙʩʪʨʘʪʫ ʚʠʱʝ ʟʘ ʪʝʤʧʝʨʘʪʫʨʫ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʱʦ ʟʥʘʯʥʦ ʟʥʠʞʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ 

ʙʽʦʛʘʟʫ, ʦʩʦʙʣʠʚʦ ʚ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚʘʭ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʽʜʥʦʩʥʦ 

ʥʠʟʴʢʠʤʠ ʩʝʨʝʜʥʴʦʨʽʯʥʠʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ [1]. 

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʚʝʣʠʢʫ ʫʚʘʛʫ ʩʪʘʣʠ ʧʨʠʜʽʣʷʪʠ ʚʠʢʦʨʠʩʪʘʥʥʶ 

ʘʥʘʝʨʦʙʥʦʾ (ʤʝʪʘʥʦʚʦʾ) ʬʝʨʤʝʥʪʘʮʽʾ ʦʨʛʘʥʽʯʥʠʭ ʚʽʜʭʦʜʽʚ ʫ ʩʧʝʮʽʘʣʴʥʠʭ 

ʫʩʪʘʥʦʚʢʘʭ (ʤʝʪʘʥʪʝʥʢʘʭ), ʚ ʷʢʠʭ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʧʝʚʥʘ ʪʝʤʧʝʨʘʪʫʨʘ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʜʽʾ ʘʥʘʝʨʦʙʥʠʭ ʙʘʢʪʝʨʽʡ. ʎʝʡ ʩʧʦʩʽʙ ʚʠʨʽʰʫʻ ʚʽʜʨʘʟʫ ʢʽʣʴʢʘ 

ʟʘʚʜʘʥʴ: ʚʠʨʦʙʥʠʮʪʚʦ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʠʭ ʜʦʙʨʠʚ ʪʘ ʤʝʪʘʥʫ ʜʣʷ ʤʽʥʽʊɽʎ, 

ʛʘʟʦʧʦʜʽʙʥʦʛʦ ʧʘʣʠʚʘ ʜʣʷ ʘʚʪʦʪʨʘʢʪʦʨʥʦʾ ʪʝʭʥʽʢʠ, ʚʠʨʦʙʥʠʮʪʚʘ çʩʫʭʦʛʦè 

ʣʴʦʜʫ, ʩʦʜʠ ʪʦʱʦ [3]. ɿʘʩʪʦʩʫʚʘʥʥʷ ʮʽʻʾ ʪʝʭʥʦʣʦʛʽʾ ʩʪʨʠʤʫʻʪʴʩʷ ʚʽʜʩʫʪʥʽʩʪʶ 

ʽʥʚʝʩʪʠʮʽʡ, ʩʠʩʪʝʤʥʦʛʦ ʨʽʰʝʥʥʷ ʫ ʩʪʚʦʨʝʥʥʽ ʙʘʟʦʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. 

ʊʝʨʤʽʯʥʝ ʩʫʰʽʥʥʷ ʟʨʫʯʥʽʰʘ ʪʝʭʥʦʣʦʛʽʷ ʜʣʷ ʧʝʨʝʨʦʙʢʠ ʚʽʜʭʦʜʽʚ 

ʧʪʘʭʽʚʥʠʮʪʚʘ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʩʫʰʘʨʦʢ ʧʨʠ ʮʴʦʤʫ ʩʧʦʩʦʙʽ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʚʦʣʦʛʦʩʪʽ ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʷʢʘ ʥʝ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ 65%, ʱʦ ʥʝ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʫʤʦʚʘʭ ʨʝʘʣʴʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ʄʝʪʦʜ ʪʝʨʤʽʯʥʦʛʦ 

ʟʥʝʚʦʜʥʝʥʥʷ, ʷʢ ʽ ʚʘʢʫʫʤʥʝ ʩʫʰʽʥʥʷ, ʯʝʨʝʟ ʚʝʣʠʢʫ ʚʠʪʨʘʪʫ ʝʥʝʨʛʽʾ ʪʘʢʦʞ ʥʝ 

ʦʪʨʠʤʘʚ ʧʦʢʠ ʰʠʨʦʢʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʚʠʨʦʙʥʠʮʪʚʦ [4]. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ ʽʩʥʫʶʯʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫʪʨʠʤʘʥʥʷ ʧʪʠʮʽ ʪʘ 

ʫʪʠʣʽʟʘʮʽʾ ʧʪʘʰʠʥʦʛʦ ʧʦʩʣʽʜʫ ʚ ʫʤʦʚʘʭ ʧʪʘʭʦʬʘʙʨʠʢ ʋʢʨʘʾʥʠ ʩʪʘʻ 
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ʦʯʝʚʠʜʥʠʤ, ʱʦ ʦʩʥʦʚʥʠʤ ʩʧʦʩʦʙʦʤ ʧʝʨʝʨʦʙʢʠ ʧʪʘʰʠʥʦʛʦ ʧʦʩʣʽʜʫ ʤʦʞʝ 

ʙʫʪʠ ʧʨʠʩʢʦʨʝʥʝ ʢʦʤʧʦʩʪʫʚʘʥʥʷ ʟ ʧʦʜʘʣʴʰʠʤ ʚʠʚʝʟʝʥʥʷʤ ʥʘ ʧʦʣʷ 

ʧʪʘʭʦʬʘʙʨʠʢ ʪʘ ʧʨʠʣʝʛʣʠʭ ʛʦʩʧʦʜʘʨʩʪʚ ʟ ʧʦʜʘʣʴʰʠʤ ʟʘʢʣʘʜʝʥʥʷʤ. 
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ʍʤʝʣʴʦʚʩʴʢʠʡ ɺ. ʉ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ 

 

ʑʦʙ ʤʘʪʠ ʚʠʩʦʢʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʘ ʥʠʟʴʢʫ ʩʦʙʽʚʘʨʪʽʩʪʴ ʧʨʦʜʫʢʮʽʾ ʫ 

ʩʢʦʪʘʨʩʪʚʽ, ʚʘʞʣʠʚʦ ʥʝ ʣʠʰʝ ʟʙʘʣʘʥʩʫʚʘʪʠ ʢʦʨʤʦʚʽ ʢʦʤʧʦʥʝʥʪʠ ʟʘ 

ʝʥʝʨʛʝʪʠʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʫ ʨʘʮʽʦʥʘʭ ʛʦʜʽʚʣʽ, ʘ ʡ ʟʘʙʝʟʧʝʯʠʪʠ ʷʢʽʩʥʝ, ʟ 

ʤʽʥʽʤʘʣʴʥʠʤʠ ʟʘʪʨʘʪʘʤʠ, ʧʨʠʛʦʪʫʚʘʥʥʷ ʪʘ ʥʘʫʢʦʚʦ ʦʙʛʨʫʥʪʦʚʘʥʫ ʢʨʘʪʥʽʩʪʴ 

ʨʦʟʜʘʚʘʥʥʷ ʢʦʨʤʦʚʦʾ ʩʫʤʽʰʽ, ʷʢʘ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʟʛʦʜʦʚʫʚʘʥʥʷ ʪʚʘʨʠʥʘʤ. 

ɺʠʨʽʰʝʥʥʷ ʮʠʭ ʧʠʪʘʥʴ ʛʨʫʥʪʫʶʪʴʩʷ ʥʘ ʟʥʘʥʥʽ ʝʪʦʣʦʛʽʾ ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ 

ʭʫʜʦʙʠ [1, 2, 3]. ɺʧʨʦʜʦʚʞ ʜʦʙʠ ʢʦʨʦʚʠ ʚʠʪʨʘʯʘʶʪʴ ʫ ʩʝʨʝʜʥʴʦʤʫ 4-5 ʛʦʜ. ʥʘ 

ʙʝʟʧʦʩʝʨʝʜʥʻ ʧʦʾʜʘʥʥʷ ʢʦʨʤʽʚ ʽʟ ʢʦʨʤʦʚʠʭ ʩʪʦʣʽʚ ʯʠ ʛʦʜʽʚʥʠʮʴ. ʇʨʠ ʮʴʦʤʫ, 

ʘʢʪʠʚʥʝ ʧʦʾʜʘʥʥʷ ʢʦʨʤʽʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 6-9 ʨʘʟʽʚ ʥʘ ʜʦʙʫ ʪʨʠʚʘʣʽʩʪʶ ʧʦ 30-

50 ʭʚ. ʋ ʧʨʦʤʽʞʢʘʭ ʤʽʞ ʩʧʦʞʠʚʘʥʥʷʤ ʢʦʨʤʽʚ ʪʚʘʨʠʥʠ ʚʽʜʧʦʯʠʚʘʶʪʴ ʽ ʞʫʶʪʴ 

ʞʫʡʢʫ. ɼʦʙʦʚʫ ʥʦʨʤʫ ʢʦʨʤʽʚ ʨʦʟʜʘʶʪʴ ʥʘ ʢʦʨʤʦʚʠʡ ʩʪʽʣ, ʯʠ ʫ ʛʦʜʽʚʥʠʮʶ, ʟʘ 

1-4 ʨʘʟʠ.  ʇʨʠ ʮʴʦʤʫ, ʪʚʘʨʠʥʠ ʧʦʾʜʘʪʠʤʫʪʴ ʾʾ 6-9 ʧʝʨʽʦʜʽʚ [4, 5]. ʂʦʞʥʝ 

ʨʦʟʜʘʚʘʥʥʷ ʯʝʨʛʦʚʦʾ ʧʦʨʮʽʾ ʩʚʽʞʠʭ ʢʦʨʤʽʚ ʥʝ ʪʽʣʴʢʠ ʩʪʠʤʫʣʶʻ ʪʚʘʨʠʥ ʜʦ 

ʧʦʾʜʘʥʥʷ, ʦʩʢʽʣʴʢʠ ʢʦʨʦʚʠ ʟôʾʜʘʪʠʤʫʪʴ, ʟ ʘʧʝʪʠʪʦʤ, ʙʽʣʴʰʫ ʯʘʩʪʠʥʫ ʩʚʽʞʠʭ, 

ʙʝʟ ʜʦʤʽʰʦʢ ʩʣʠʥʠ, ʥʝʦʢʠʩʣʝʥʠʭ ʢʦʨʤʽʚ, ʘ ʡ ʟʤʫʰʫʻ ʧʝʨʝʨʠʚʘʪʠ ʩʚʽʡ 

ʚʽʜʧʦʯʠʥʦʢ, ʯʠ ʨʝʤʠʛʘʥʥʷ, ʱʦ ʥʝʛʘʪʠʚʥʦ ʧʦʟʥʘʯʠʪʴʩʷ ʥʘ ʟʘʩʚʦʶʚʘʥʥʽ 

ʢʦʨʤʽʚ, ʫʪʚʦʨʝʥʥʽ ʤʦʣʦʢʘ [1, 2, 6, 7, 8]. ʂʨʽʤ ʪʦʛʦ, ʢʦʞʥʝ ʜʦʜʘʪʢʦʚʝ 
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ʨʦʟʜʘʚʘʥʥʷ ʢʦʨʤʽʚ ʧʦʚôʷʟʘʥʝ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʚʠʪʨʘʪ ʧʨʘʮʽ ʪʘ ʝʥʝʨʛʝʪʠʯʥʠʭ 

ʨʝʩʫʨʩʽʚ [9, 10]. 

ʅʠʥʽ, ʥʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʢʨʘʱʠʡ ʜʦʩʚʽʜ ʚʝʜʝʥʥʷ ʤʦʣʦʯʥʦʛʦ 

ʪʚʘʨʠʥʥʠʮʪʚʘ ʜʦʚʦʜʷʪʴ ʤʦʞʣʠʚʽʩʪʴ ʪʘ ʜʦʮʽʣʴʥʽʩʪʴ ʧʝʨʝʚʝʜʝʥʥʷ ʥʘ 

ʙʘʛʘʪʦʢʨʘʪʥʝ ʨʦʟʜʘʚʘʥʥʷ ʢʦʨʤʽʚ, ʱʦ ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ ʙʽʦʨʠʪʤʽʢʦʶ ʧʦʚʝʜʽʥʢʠ 

ʪʚʘʨʠʥ ʽ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʤʦʣʦʯʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʥʘ 10-15 % [9].  

ɼʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʘʛʘʪʦʢʨʘʪʥʦʛʦ ʨʦʟʜʘʚʘʥʥʷ ʢʦʨʤʽʚ (6 

ʨʘʟʽʚ ʽ ʙʽʣʴʰʝ ʟʘ ʜʦʙʫ) ʚʘʞʣʠʚʦ ʜʦʪʨʠʤʫʚʘʪʠ ʪʘʢʠʭ ʫʤʦʚ: ʨʦʟʜʘʥʫ ʢʽʣʴʢʽʩʪʴ 

ʢʦʨʤʽʚ ʢʦʨʦʚʠ ʧʦʚʠʥʥʽ ʟôʾʩʪʠ ʥʘ 80-90 % ʜʦ ʧʦʯʘʪʢʫ ʥʘʩʪʫʧʥʦʛʦ ʨʦʟʜʘʚʘʥʥʷ; 

ʪʨʠʚʘʣʽʩʪʴ ʽʥʪʝʨʚʘʣʽʚ ʤʽʞ ʜʚʦʤʘ ʦʩʥʦʚʥʠʤʠ ʩʫʤʽʞʥʠʤʠ ʨʦʟʜʘʚʘʥʥʷʤʠ 

ʢʦʨʤʽʚ ʥʝ ʧʦʚʠʥʥʘ ʙʫʪʠ ʤʝʥʰʘ ʪʨʠʚʘʣʦʩʪʽ ʦʜʥʦʛʦ ʢʦʨʤʦʚʦʛʦ ʮʠʢʣʫ (2-2,5 

ʛʦʜ.), ʱʦʙ ʢʦʨʦʚʘʤ ʟʘʣʠʰʠʪʠ ʯʘʩ ʜʣʷ ʧʝʨʝʞʦʚʫʚʘʥʥʷ; ʜʦʜʘʪʢʦʚʽ ʚʠʪʨʘʪʠ 

ʧʨʘʮʽ ʪʘ ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʧʨʠ ʙʘʛʘʪʦʢʨʘʪʥʦʤʫ ʨʦʟʜʘʚʘʥʥʽ ʧʦʚʠʥʥʽ 

ʢʦʤʧʝʥʩʫʚʘʪʠʩʷ ʦʜʝʨʞʘʥʥʷʤ ʜʦʜʘʪʢʦʚʦʾ ʧʨʦʜʫʢʮʽʾ [10, 11]. 

ɸʥʘʣʽʟ ʩʠʩʪʝʤ ʧʨʠʛʦʪʫʚʘʥʥʷ ʽ ʨʦʟʜʘʚʘʥʥʷ ʢʦʨʤʽʚ ʫ ʟʘʨʫʙʽʞʥʠʭ 

ʢʨʘʾʥʘʭ, ʽʟ ʨʦʟʚʠʥʝʥʠʤ ʤʦʣʦʯʥʠʤ ʩʢʦʪʘʨʩʪʚʦʤ, ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʢʦʨʤʦʚʦʾ ʩʫʤʽʰʽ, ʘ ʜʣʷ ʾʾ ʧʨʠʛʦʪʫʚʘʥʥʷ ʽ ʨʦʟʜʘʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ, 

ʧʝʨʝʚʘʞʥʦ, ʫʥʽʚʝʨʩʘʣʴʥʽ ʢʦʤʙʽʥʦʚʘʥʽ ʤʘʰʠʥʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʥʘʚʘʥʪʘʞʝʥʥʷ, ʧʦʜʨʽʙʥʝʥʥʷ, ʜʦʟʫʚʘʥʥʷ, ʟʤʽʰʫʚʘʥʥʷ, ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʽ 

ʨʦʟʜʘʚʘʥʥʷ ʢʦʨʤʽʚ [10, 13]. ʎʽ ʤʘʰʠʥʠ ʥʦʩʷʪʴ ʥʘʟʚʫ ï ʤʦʙʽʣʴʥʽ ʢʦʤʙʽʥʦʚʘʥʽ 

ʢʦʨʤʦʧʨʠʛʦʪʫʚʘʣʴʥʽ ʘʛʨʝʛʘʪʠ (ʄʂʂʇɸ). ʉʴʦʛʦʜʥʽ ʥʘ ʨʠʥʢʫ ʋʢʨʘʾʥʠ ʻ 

ʰʠʨʦʢʠʡ ʚʠʙʽʨ ʮʠʭ ʤʘʰʠʥ, ʚʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʪʘʢʠʤʠ ʧʨʦʚʽʜʥʠʤʠ ʬʽʨʤʘʤʠ, 

ʷʢ: Kuhn (ʌʨʘʥʮʽʷ), Trioliet (ʅʽʜʝʨʣʘʥʜʠ), Seko (ɯʪʘʣʽʷ), Roto-mix (ʉʐɸ), 

ɼʝʃʘʚʘʣʴ (ʐʚʝʮʽʷ), ɹʨʘʮʣʘʚ (ʋʢʨʘʾʥʘ). ʊʘʢʘ ʪʝʭʥʽʢʘ ʤʘʻ ʰʠʨʦʢʠʡ ʜʽʘʧʘʟʦʥ 

ʪʠʧʽʚ ʽ ʤʦʜʝʣʝʡ. ʄʂʂʇɸ ʚʠʛʦʪʦʚʣʷʶʪʴ ʧʨʠʯʽʧʥʠʤʠ ʽ ʩʘʤʦʭʽʜʥʠʤʠ, ʟ 

ʧʨʠʩʪʨʦʷʤʠ ʜʣʷ ʩʘʤʦʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʙʝʟ ʥʠʭ, ʤʽʩʪʢʽʩʪʴ ʙʫʥʢʝʨʘ ʩʪʘʥʦʚʠʪʴ 

ʚʽʜ 2 ʜʦ 45 ʤ3, ʧʦʪʫʞʥʽʩʪʴ ʥʘ ʫʨʫʭʦʤʣʝʥʥʷ ʚʽʜ 44 ʜʦ 275 ʢ.ʩ. ʂʦʞʥʠʡ ʪʠʧ ʮʠʭ 

ʤʘʰʠʥ, ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʚ ʨʽʟʥʠʭ ʫʤʦʚʘʭ ʤʘʻ ʩʚʦʾ ʧʝʨʝʚʘʛʠ ʽ ʥʝʜʦʣʽʢʠ. 

ɺʽʜʦʤʦ, ʱʦ ʧʨʠ ʦʜʥʘʢʦʚʽʡ ʢʽʣʴʢʦʩʪʽ ʪʚʘʨʠʥ ʪʘ ʧʨʠ ʨʽʟʥʽʡ ʢʨʘʪʥʦʩʪʽ 

ʨʦʟʜʘʚʘʥʥʷ ʢʦʨʤʽʚ, ʥʝʦʙʭʽʜʥʠʡ ʨʘʟʦʚʠʡ ʦʙôʻʤ ʢʦʨʤʦʚʦʾ ʩʫʤʽʰʽ, ʜʣʷ ʛʦʜʽʚʣʽ 

ʪʚʘʨʠʥ, ʙʫʜʝ ʨʽʟʥʠʤ [14]. 

ɸʥʘʣʽʟ ʮʽʥʦʚʦʾ ʧʦʣʽʪʠʢʠ ʨʽʟʥʠʭ ʚʠʨʦʙʥʠʢʽʚ ʦʙʣʘʜʥʘʥʥʷ, ʜʣʷ 

ʧʨʠʛʦʪʫʚʘʥʥʷ ʪʘ ʨʦʟʜʘʚʘʥʥʷ ʢʦʨʤʦʚʦʾ ʩʫʤʽʰʽ, ʧʦʢʘʟʫʻ, ʱʦ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ 

ʦʙôʻʤʫ ʙʫʥʢʝʨʘ ʚʘʨʪʽʩʪʴ ʤʘʰʠʥʠ ʟʙʽʣʴʰʫʻʪʴʩʷ, ʘʣʝ ʧʠʪʦʤʽ ʧʦʢʘʟʥʠʢʠ ʥʘ 

ʪʦʥʫ ʧʨʠʛʦʪʦʚʣʝʥʦʾ ʧʨʦʜʫʢʮʽʾ ʟʤʝʥʰʫʶʪʴʩʷ. ɺʽʜʧʦʚʽʜʥʦ, ʚʨʘʭʦʚʫʶʯʠ 

ʦʙôʻʤʠ ʨʦʟʜʘʚʘʥʥʷ ʢʦʨʤʽʚ, ʚʠʷʚʣʝʥʦ, ʱʦ ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ ʢʨʘʪʥʦʩʪʽ 

ʨʦʟʜʘʚʘʥʥʷ ʢʦʨʤʽʚ ʤʽʞ ʜʚʦʢʨʘʪʥʠʤ ʪʘ ʪʨʠʢʨʘʪʥʠʤ, ʩʪʦʩʦʚʥʦ ʟʦʦʣʦʛʽʯʥʠʭ 

ʚʠʤʦʛ, ʨʷʜ ʧʝʨʝʚʘʛ ʤʘʻ ʪʨʠʢʨʘʪʥʝ. ʊʘʢʦʞ, ʧʝʨʝʚʘʛʠ ʚʠʜʥʦ ʽ ʟ ʪʝʭʥʽʯʥʦʾ ʪʦʯʢʠ 

ʟʦʨʫ, ʘʜʞʝ, ʧʨʠ ʜʚʦʢʨʘʪʥʦʤʫ ʨʦʟʜʘʚʘʥʥʽ ʢʦʨʤʦʚʦʾ ʩʫʤʽʰʽ ʧʦʪʨʽʙʥʦ 

ʟʙʽʣʴʰʫʚʘʪʠ ʦʙôʻʤ ʙʫʥʢʝʨʘ ʥʘ 20 ʚʽʜʩʦʪʢʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʪʨʠʢʨʘʪʥʠʤ [15]. 

ɺ ʩʚʦʶ ʯʝʨʛʫ, ʮʝ ʧʨʠʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʧʦʪʫʞʥʦʩʪʽ ʝʥʝʨʛʝʪʠʯʥʦʛʦ 

ʜʞʝʨʝʣʘ ʥʘ ʫʨʫʭʦʤʣʝʥʥʷ ʤʘʰʠʥʠ ʪʘ ʚʘʨʪʦʩʪʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʟʘʪʨʘʪ. 
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ʆʪʞʝ, ʪʨʠʢʨʘʪʥʝ ʨʦʟʜʘʚʘʥʥʷ ʧʦʚʥʦʢʦʤʧʦʥʝʥʪʥʦʾ ʢʦʨʤʦʚʦʾ ʩʫʤʽʰʽ 

ʧʦʢʨʘʱʠʪʴ ʧʦʾʜʘʥʥʷ ʦʩʪʘʥʥʴʦʾ ʪʚʘʨʠʥʘʤʠ ʪʘ ʟʜʝʰʝʚʠʪʴ ʪʝʭʥʦʣʦʛʽʯʥʠʡ 

ʧʨʦʮʝʩ ʛʦʜʽʚʣʽ ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ ʭʫʜʦʙʠ. 
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ɼʆ ʇʀʊɸʅʅʗ ɺʇʈʆɺɸɼɾɽʅʅʗ çʈʆɿʋʄʅʀʍ ʊɺɸʈʀʅʅʀʎʔʂʀʍ 

ʌɽʈʄè ɺ ʋʂʈɸɰʅɯ 

 

ʈʝʙʝʥʢʦ ɺ. ɯ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ 

 

ʈʦʟʫʤʥʠʡ ʩʧʦʩʽʙ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʨʦʮʝʩʫ ʚʠʨʦʙʥʠʮʪʚʘ ʪʚʘʨʠʥʥʠʮʴʢʦʾ 

ʧʨʦʜʫʢʮʽʾ ʤʦʞʥʘ ʥʘʟʚʘʪʠ çʈʦʟʫʤʥʘ ʪʚʘʨʠʥʥʠʮʴʢʘ ʬʝʨʤʘè (Smart Animal 

Farm). ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʫ ʩʠʩʪʝʤʫ, ʤʠ ʤʦʞʝʤʦ ʫʩʫʥʫʪʠ 

ʤʦʞʣʠʚʽ ʟʘʛʨʦʟʠ ʜʣʷ ʢʦʨʤʫ, ʟʤʝʥʰʠʚʰʠ ʚʪʨʫʯʘʥʥʷ ʣʶʜʠʥʠ. ʄʦʥʽʪʦʨʠʥʛ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʻ ʚʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ 

ʨʦʟʫʤʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ʄʽʞ ʣʶʜʴʤʠ ʽ ʪʚʘʨʠʥʘʤʠ ʧʨʦʪʷʛʦʤ ʩʪʦʣʽʪʴ 

ʽʩʥʫʚʘʣʠ ʤʽʮʥʽ ʩʪʦʩʫʥʢʠ. ʄʠ ʟʘʣʝʞʠʤʦ ʚʽʜ ʪʚʘʨʠʥ ʫ ʙʘʛʘʪʴʦʭ ʘʩʧʝʢʪʘʭ 

ʞʠʪʪʷ, ʪʘʢʠʭ ʷʢ ʩʧʦʨʪ, ʾʞʘ, ʦʜʷʛ ʪʘ ʽʥʰʽ ʧʨʦʜʫʢʪʠ, ʷʢʽ ʧʽʜʪʨʠʤʫʶʪʴ ʽ 

ʧʦʣʝʛʰʫʶʪʴ ʥʘʰʝ ʞʠʪʪʷ. ʊʦʤʫ ʭʦʨʦʰʠʡ ʜʦʛʣʷʜ ʟʘ ʪʚʘʨʠʥʘʤʠ ʜʫʞʝ 

ʚʘʞʣʠʚʠʡ. ʊʚʘʨʠʥʥʠʮʴʢʘ ʛʘʣʫʟʴ ʤʦʞʝ ʦʪʨʠʤʘʪʠ ʟʥʘʯʥʫ ʢʦʨʠʩʪʴ ʚʽʜ ʪʚʘʨʠʥ, 

ʫʟʘʛʘʣʴʥʶʶʯʠ ʜʘʥʽ ʪʘ ʟʚʽʪʫʶʯʠ ʧʨʦ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʣʘʩʥʠʢʘʤ ʽ 

ʨʝʛʽʦʥʘʤ.  

ʉʚʽʪʦʚʠʡ ʜʦʩʚʽʜ ʨʦʟʚʠʪʢʫ ʪʝʭʥʦʣʦʛʽʡ ʩʚʽʜʯʠʪʴ, ʱʦ ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʪʘ 

ʮʠʬʨʦʚʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʪʚʘʨʠʥʥʠʮʪʚʘ ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʦʻʜʥʘʥʥʽ ʤʦʞʣʠʚʦʩʪʝʡ 

ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ (Machine Learning), ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ (AI) ʪʘ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʪʝʨʥʝʪʫ ʨʝʯʝʡ (IoT). 

ʋʩʽ ʽʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʷʢʽ ʧʦʚôʷʟʘʥʽ ʽʟ ʮʠʬʨʦʚʦʶ 

ʪʨʘʥʩʬʦʨʤʘʮʽʻʶ, ʤʦʞʫʪʴʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʪʘʢʠʤʠ ʨʽʰʝʥʥʷʤʠ: 

1. ʊʨʘʥʩʬʦʨʤʘʮʽʷ ʫʧʨʘʚʣʽʥʥʷ ʚʠʨʦʙʥʠʯʠʤʠ ʧʨʦʮʝʩʘʤʠ ʯʝʨʝʟ ʘʥʘʣʽʟ 

ʤʘʩʰʪʘʙʥʠʭ ʙʘʟ ʜʘʥʠʭ (Big Data). 

2. ʉʪʚʦʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʠʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ 

ʚʠʨʦʙʥʠʯʠʤʠ ʧʨʦʮʝʩʘʤʠ ʚ ʪʚʘʨʠʥʥʠʮʪʚʽ ʥʘ ʙʘʟʽ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ. 

3. ɺʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʚʝʪʝʨʠʥʘʨʥʦ-

ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʧʽʜʧʨʠʻʤʩʪʚʘ. 



"ȽɟɣɌɝəɱ ɛɜɚɍɗɑɘɔ ɓɑɘɗɑɜɚɍɝɨɖɚɲ ɘɑɡɌəɱɖɔ" (16ð18 ɒɚɎɞəɫ 2022 ɜɚɖɟ) 
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4. ʈʦʙʦʪʠʟʦʚʘʥʽ ʪʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʚ 

ʪʚʘʨʠʥʥʠʮʪʚʽ. 

5. ʉʪʚʦʨʝʥʥʷ çʨʦʟʫʤʥʦʾ ʬʝʨʤʠè. 

6. ʎʠʬʨʦʚʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʣʦʛʽʩʪʠʯʥʠʭ ʤʘʨʰʨʫʪʽʚ ʚ ʧʨʦʮʝʩʽ 

ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʮʽʾ ʪʚʘʨʠʥʥʠʮʪʚʘ (ʚʠʨʦʱʫʚʘʥʥʷ-ʚʠʨʦʙʥʠʮʪʚʦ-

ʧʝʨʝʨʦʙʢʘè ʘʙʦ çʚʽʜ ʬʝʨʤʠ ʜʦʩʧʦʞʠʚʘʯʘè). 

ʊʘʢʽ ʽʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʪʚʘʨʠʥʥʠʮʪʚʽ ʜʦʟʚʦʣʷʶʪʴ 

ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʽ ʩʠʩʪʝʤʠ ʫʪʨʠʤʘʥʥʷ, ʛʦʜʽʚʣʽ, ʜʦʾʥʥʷ, 

ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ, ʚʠʟʥʘʯʝʥʥʷ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ. ɺʦʥʠ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʙʝʟʧʝʨʝʨʚʥʠʡ ʟʙʽʨ ʪʘ ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʟ ʤʝʪʦʶ 

ʚʠʟʥʘʯʝʥʥʷ ʧʨʦʙʣʝʤʥʠʭ ʧʠʪʘʥʴ, ʙʝʨʝʞʣʠʚʦʛʦ ʩʪʘʚʣʝʥʥʷ ʜʦ ʪʚʘʨʠʥ ʪʘ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ɺ ʩʚʽʪʽ ʽʩʥʫʶʪʴ, ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʪʘ ʫʜʦʩʢʦʥʘʣʶʶʪʴʩʷ ʨʽʟʥʦʤʘʥʽʪʥʽ 

ʨʦʟʫʤʥʽ ʩʠʩʪʝʤʠ ʜʣʷ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ 

ʪʚʘʨʠʥʥʠʮʴʢʦʾ ʬʝʨʤʠ. ʎʽ ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʢʦʨʤ ʽ ʚʦʜʫ ʟʘ 

ʧʦʪʨʝʙʠ, ʚʠʜʘʣʷʪʠ ʥʘʜʣʠʰʦʢ ʙʽʦʛʘʟʫ, ʷʢʠʡ ʚʠʨʦʙʣʷʻʪʴʩʷ ʚʽʜʭʦʜʘʤʠ ʪʚʘʨʠʥ, 

ʽ ʚʠʷʚʣʷʪʠ ʧʦʞʝʞʫ ʥʘ ʬʝʨʤʽ. ʂʨʽʤ ʪʦʛʦ, ʪʘʢʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʩʠʩʪʝʤʠ ʪʘʢʦʞ 

ʧʦʚʠʥʥʽ ʟʜʽʡʩʥʶʚʘʪʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʚʩʽʻʶ ʬʝʨʤʦʶ. ʊʘʢʠʡ ʚʠʜ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʩʠʩʪʝʤ ʤʦʞʥʘ ʨʦʟʨʦʙʠʪʠ ʟʘ ʚʠʙʦʨʦʤ ʟʘ ʨʘʭʫʥʦʢ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʽʚ, ʜʘʪʯʠʢʽʚ ʨʽʚʥʷ ʚʦʜʠ, ʫʣʴʪʨʘʟʚʫʢʦʚʠʭ 

ʜʘʪʯʠʢʽʚ, ʜʘʪʯʠʢʽʚ ʛʘʟʽʚ, ʪʝʤʧʝʨʘʪʫʨʠ, ʚʦʣʦʛʦʩʪʽ, ʢʘʤʝʨ ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ 

ʨʘʟʦʤ ʽʟ ʧʽʜʢʣʶʯʝʥʥʷʤ ʜʦ ɯʥʪʝʨʥʝʪʫ ʘʙʦ ɯʥʪʨʘʥʝʪʫ ʟ ʧʨʠʩʪʨʦʷʤʠ, ʥʘʧʨʠʢʣʘʜ 

ʩʤʘʨʪʬʦʥʘʤʠ ʯʠ ʢʦʤʧôʶʪʝʨʘʤʠ.  

ɸʚʪʦʤʘʪʠʟʦʚʘʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʜʦʟʚʦʣʷʻ ʬʝʨʤʝʨʫ ʧʦʣʝʛʰʠʪʠ ʨʦʙʦʯʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ, ʟʘʦʱʘʜʠʪʠ ʯʘʩ ʽ ʟʙʽʣʴʰʠʪʠ ʡʦʛʦ ʛʥʫʯʢʽʩʪʴ. ɸʚʪʦʤʘʪʠʯʥʽ 

ʩʠʩʪʝʤʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʢʨʘʱʫ ʷʢʽʩʪʴ ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʦʮʝʩʫ ʽ ʤʝʥʰʽ ʚʠʪʨʘʪʠ 

ʧʨʘʮʽ. ʈʦʟʫʤʥʽ ʩʠʩʪʝʤʠ ʤʦʞʫʪʴ ʩʫʪʪʻʚʦ ʟʤʝʥʰʠʪʠ ʚʪʨʫʯʘʥʥʷ ʣʶʜʠʥʠ ʫ 

ʚʠʨʦʙʥʠʮʪʚʦ ʥʽʞ ʪʨʘʜʠʮʽʡʥʠʡ ʩʮʝʥʘʨʽʡ. ʎʽ ʩʠʩʪʝʤʠ ʜʦʟʚʦʣʷʶʪʴ ʨʝʘʣʽʟʫʚʘʪʠ 

ʨʦʟʫʤʥʽ ʨʽʰʝʥʥʷ ʜʣʷ ʛʦʜʽʚʣʽ ʪʚʘʨʠʥ ʽ ʝʬʝʢʪʠʚʥʦ ʚʠʨʽʰʫʚʘʪʠ ʧʨʦʙʣʝʤʠ, 

ʧʦʚ'ʷʟʘʥʽ ʟ ʬʝʨʤʝʨʩʪʚʦʤ. 

ɯʥʪʝʥʩʠʚʥʠʡ ʨʽʚʝʥʴ ʨʦʟʚʠʪʢʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʩʪʚʦʨʶʻ ʫʩʽ ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ ʧʨʦʮʝʩʫ 

ʘʢʪʠʚʥʦʾ ʤʦʜʝʨʥʽʟʘʮʽʾ ʛʘʣʫʟʽ ʪʚʘʨʠʥʥʠʮʪʚʘ. ʉʫʯʘʩʥʽ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ, ʷʢʽ 

ʧʦʚôʷʟʘʥʽ ʟ ʚʠʨʦʙʥʠʯʠʤʠ ʧʨʦʮʝʩʘʤʠ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʧʝʨʝʨʦʙʢʠ ʧʨʦʜʫʢʮʽʾ 

ʪʚʘʨʠʥʥʠʮʪʚʘ ʜʦʟʚʦʣʷʶʪʴ ʦʧʪʠʤʽʟʫʚʘʪʠ ʪʘ ʧʽʜʚʠʱʠʪʠ ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ 

ʙʽʟʥʝʩʫ. ʊʦʤʫ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʚʽʪʯʠʟʥʷʥʦʾ ʛʘʣʫʟʽ 

ʪʚʘʨʠʥʥʠʮʪʚʘ ʥʝʦʙʭʽʜʥʦ ʘʢʪʠʚʥʦ ʧʽʜʚʠʱʫʚʘʪʠ ʨʽʚʝʥʴ ʮʠʬʨʦʚʦʾ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ, ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʥʦʚʽʪʥʽ ʨʦʟʫʤʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʫʩʽ ʣʘʥʢʠ 

ʚʠʨʦʙʥʠʯʦʛʦ ʮʠʢʣʫ. 
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ɸʅɸʃɯɿ ɿɸʉʆɹʋ ɼʃʗ ʇʈʀɻʆʊʋɺɸʅʅʗ ɯ ʈʆɿɼɸɺɸʅʅʗ ʂʆʈʄɯɺ 

ʊɸ ʇʈɸʎɽɿɼɸʊʅʆʉʊɯ ʃʖɼʀʅʀ-ʆʇɽʈɸʊʆʈɸ 

 

ʅʦʚʠʮʴʢʠʡ ɸ. ɺ., ʑʝʢʘʣʴʦʚʘ ɸ. ʄ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ 

ʅʦʚʠʮʴʢʠʡ ʖ. ɸ. 

ʊʆɺ çɺʽɼʽ - ʉʢʘʡè 

 

ʄʝʭʘʥʽʟʘʮʽʷ ʧʨʠʛʦʪʫʚʘʥʥʷ  ̔ʨʦʟʜʘʚʘʥʥʷ ʢʦʨʤʽʚ ʫ ʪʚʘʨʠʥʥʠʮʪʚʽ ʟʘʡʤʘʻ 

ʦʩʦʙʣʠʚʝ ʤʽʩʮʝ ʚ ʩʠʩʪʝʤʽ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʚʘʨʠʥ . ʈʽʚʝʥʴ 

ʤʝʭʘʥʽʟʘʮʽʾ ʧʨʠʛʦʪʫʚʘʥʥʷ  ̔ʨʦʟʜʘʯʽ ʢʦʨʤʽʚ ʚ ʜʘʥʠʡ ʯʘʩ ʻ ʥʠʞʯʠʤ ʤʝʭʘʥʽʟʘʮʽʾ 

ʽʥʰʠʭ ʧʨʦʮʝʩʽʚ, ʪʘʢʠʭ ʷʢ ʜʦʾʥʥʷ ʢʦʨʽʚ, ʧʨʠʙʠʨʘʥʥʷ ʛʥʦʶ, ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʪʘ 

ʥʘʧʫʚʘʥʥʷ. ʊʝʭʥʦʣʦʛʽʾ ʧʨʠʛʦʪʫʚʘʥʥʷ ʽ ʨʦʟʜʘʚʘʥʥʷ ʢʦʨʤʽʚ ʩʪʘʥʦʚʣʷʪʴ ʚʽʜ 55% 

ʥʘ ʬʝʨʤʘʭ ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ ʭʫʜʦʙʠ ʪʘ ʙʣʠʟʴʢʦ 70% ʫ ʩʚʠʥʘʨʩʪʚʽ. 

ɺ ʥʘʫʢʦʚʠʭ ʩʪʘʪʪʷʭ [6, 8, 9] ʟʘʟʥʘʯʝʥʦ, ʱʦ ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ 

ʪʚʘʨʠʥʥʠʮʪʚʘ, ʷʢ ʫ ʩʚʽʪʦʚʽʡ ʧʨʘʢʪʠʮʽ, ʪʘʢ ʽ ʚ ʋʢʨʘʾʥʽ, ʜʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ 

ʢʦʨʤʦʚʠʭ ʩʫʤʽʰʝʡ ʚʩʝ ʙʽʣʴʰʦʛʦ ʧʦʰʠʨʝʥʥʷ ʥʘʙʫʚʘʶʪʴ ʟʘʩʦʙʠ ʜʣʷ 

ʧʨʠʛʦʪʫʚʘʥʥʷ ʽ ʨʦʟʜʘʚʘʥʥʷ ʢʦʨʤʽʚ (ɿʇʈʂ), ʷʢʽ ʧʦʻʜʥʫʶʪʴ ʦʧʝʨʘʮʽʾ 

ʧʦʜʨʽʙʥʝʥʥʷ, ʟʤʽʰʫʚʘʥʥʷ, ʟʘʙʝʟʧʝʯʫʶʪʴ ʜʦʩʪʘʚʢʫ ʽ ʜʦʟʦʚʘʥʝ ʨʦʟʜʘʚʘʥʥʷ. 

ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʮʽʣʠʡ ʨʽʜ ʩʪʘʪʝʡ ʚ ʷʢʠʭ ʤʘʰʠʥʠ ʪʘ ʦʙʣʘʜʥʘʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʽ 

ʷʢ ʩʢʣʘʜʥʽ ʪʝʭʥʽʯʥʽ ʩʠʩʪʝʤʠ (ʉʊʉ) [1, 3, 4], ʨʦʟʨʦʙʣʝʥ ̔ʤʘʪʝʤʘʪʠʯʥ ̔ʤʦʜʝʣʽ 

ʥʘʜʽʡʥʦʩʪʽ ʩʠʩʪʝʤ çʃʶʜʠʥʘ-ʄʘʰʠʥʘè [2, 5], ʧʨʝʜʩʪʘʚʣʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʚʧʣʠʚʫ ʾʭ ʧʘʨʘʤʝʪʨʽʚ ʥʘ ʜʠʥʘʤʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ [2, 7, 8]. 

ʈʘʟʦʤ ʟ ʪʠʤ, ʚʠʢʦʨʠʩʪʘʥʥʷ ɿʇʈʂ ʧʨʦʭʦʜʠʪʴ ʟʘ ʚʝʣʠʢʦʾ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ 

ʚʠʨʦʙʥʠʯʠʭ ʽ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ, ʽ ʤʘʻ ʚʽʜʧʦʚʽʜʥʽ ʩʧʝʮʠʬʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ [1, 

8]. 

ʄʝʪʦʶ ʧʨʝʜʩʪʘʚʣʝʥʦʾ ʨʦʙʦʪʠ ʻ ʨʝʘʣʽʟʘʮʽʷ ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʥʘʧʨʷʤʽʚ 

ʜʦʩʣʽʜʞʝʥʴ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʥʘʜʽʡʥʦʩʪʽ ɿʇʈʂ. 

ɿʇʈʂ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʟʦʦʪʝʭʥʽʯʥʠʭ ʚʧʣʠʚʽʚ ʥʘ 

ʩʢʣʘʜʦʚʽ ʢʦʨʤʽʚ ʟ ʤʝʪʦʶ ʩʪʚʦʨʝʥʥʷ ʥʘʡʢʨʘʱʠʭ ʫʤʦʚ ʜʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ 

ʢʦʨʤʦʚʦʾ ʩʫʤʽʰʽ. ʊʦʤʫ ʙʫʜʴ-ʷʢʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʫ ʧʨʠʛʦʪʫʚʘʥʥʽ 

ʢʦʨʤʽʚ ʫ ʪʚʘʨʠʥʥʠʮʪʚʽ ʻ ʚʧʣʠʚʦʤ ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʽʯʥʦʾ ʩʠʩʪʝʤʠ ʥʘ ʩʢʣʘʜʦʚʽ 

ʢʦʨʤʽʚ. ʂʽʥʮʝʚʠʡ ʨʝʟʫʣʴʪʘʪ ʟʘʟʥʘʯʝʥʦʛʦ ʚʧʣʠʚʫ ɿʇʈʂ ʧʨʦʷʚʣʷʻʪʴʩʷ ʥʝ 

ʚʽʜʨʘʟʫ, ʘ ʽʟ ʟʘʪʨʠʤʢʦʶ ʚ ʯʘʩʽ ʽ, ʫ ʨʷʜʽ ʚʠʧʘʜʢʽʚ, ʤʦʞʝ ʙʫʪʠ 

ʥʝʧʝʨʝʜʙʘʯʫʚʘʥʠʤ. 

ʇʨʦʮʝʩ ʦʪʨʠʤʘʥʥʷ ʢʦʨʤʫ ʧʦʪʨʝʙʫʻ ʚʠʢʦʥʘʥʥʷ ʩʫʧʫʪʥʽʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʦʧʝʨʘʮʽʡ ʧʨʦʮʝʩʽʚ ʟʘʚʘʥʪʘʞʝʥʥʷ, ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ, ʟʤʽʰʫʚʘʥʥʷ, ʜʦʟʫʚʘʥʥʷ, 

ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʨʦʮʝʩʦʤ ʧʨʠʛʦʪʫʚʘʥʥʷ ʢʦʨʤʦʚʦʾ ʩʫʤʽʰʽ. ʊʦʙʪʦ, ʟʘ 

ʪʠʧʦʚʠʤʠ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʢʘʨʪʘʤʠ ʥʘ ʧʨʠʛʦʪʫʚʘʥʥʷ ʢʦʨʤʦʚʦʾ ʩʫʤʽʰʽ ʥʘ 

ʬʝʨʤʽ ʜʣʷ ʪʚʘʨʠʥ ʚʽʜʧʦʚʽʜʥʠʭ ʚʽʢʦʚʠʭ ʛʨʫʧ ʣʶʜʠʥʽ-ʦʧʝʨʘʪʦʨʫ ʥʝʦʙʭʽʜʥʦ 

ʚʠʢʦʥʘʪʠ ʨʽʟʥʫ ʢʽʣʴʢʽʩʪʴ ʦʧʝʨʘʮʽʡ. ʊʨʘʢʪʦʨʠʩʪʫ (ʣʶʜʠʥʽ-ʦʧʝʨʘʪʦʨʫ) 
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ʜʦʚʦʜʠʪʴʩʷ ʚʠʢʦʥʫʚʘʪʠ ʜʦ 10-15 ʨʽʟʥʠʭ ʚʠʜʽʚ ʨʦʙʽʪ, ʱʦ ʧʦʪʨʝʙʫʻ 

ʚʽʜʥʦʚʣʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʥʘʚʠʯʦʢ. ʅʝʜʦʪʨʠʤʘʥʥʷ ʚʠʤʦʛ ʽ ʪʝʨʤʽʥʽʚ ʾʭ 

ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʪʷʛʦʤ ʟʤʽʥʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʪʨʘʪ ʧʨʦʜʫʢʮʽʾ ʪʚʘʨʠʥʥʠʮʪʚʘ ʪʘ 

ʟʥʠʞʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʘʮʽ. 

ɺʠʢʦʥʘʥʥʷ ʨʦʙʽʪ ʟ ʧʨʠʛʦʪʫʚʘʥʥʷ ʽ ʨʦʟʜʘʚʘʥʥʷ ʢʦʨʤʽʚ ʥʘ ʚʝʣʠʢʠʭ 

ʪʚʘʨʠʥʥʠʮʴʢʠʭ ʬʝʨʤʘʭ ʧʦʚôʷʟʘʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʦʙʽʣʴʥʠʭ ʤʘʰʠʥʥʦ-

ʪʨʘʢʪʦʨʥʠʭ ʯʠ ʩʘʤʦʭʽʜʥʠʭ ʘʛʨʝʛʘʪʽʚ ï ɿʇʈʂ. ʋ ʟʚôʷʟʢʫ ʽʟ ʟʘʟʥʘʯʝʥʠʤ, ʾʭ 

ʝʢʦʥʦʤʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʘʨʪʽʩʪʶ ʘʛʨʝʛʘʪʽʚ, ʜʠʥʘʤʽʢʦʶ ʚʪʨʘʪ 

ʧʨʦʜʫʢʮʽʾ, ʜʦʙʦʚʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʧʨʦʚʝʜʝʥʥʷ ʨʦʙʽʪ.  

ʋʧʨʘʚʣʽʥʥʷ ɿʇʈʂ ʟʜʽʡʩʥʶʻʪʴʩʷ ʣʶʜʠʥʦʶ-ʦʧʝʨʘʪʦʨʦʤ, ʪʦʤʫ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʰʠʥʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʧʘʨʘʤʝʪʨʽʚ 

ʪʝʭʥʽʯʥʦʾ ʩʠʩʪʝʤʠ ʪʘ ʨʝʞʠʤʫ ʾʾ ʨʦʙʦʪʠ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʘ ʟ ʽʥʰʦʛʦ ï ʫʤʦʚ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʣʶʜʠʥʠ-ʦʧʝʨʘʪʦʨʘ.  

ʇʨʘʛʥʝʥʥʷ ʧʽʜʚʠʱʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ɿʇʈʂ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

ʧʽʜʚʠʱʝʥʥʷʤ ʧʦʪʫʞʥʦʩʪʽ ʝʥʝʨʛʝʪʠʯʥʠʭ ʟʘʩʦʙʽʚ, ʫʩʢʣʘʜʥʝʥʥʷʤ ʾʭ 

ʢʦʥʩʪʨʫʢʮʽʾ, ʟʙʽʣʴʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʦʨʛʘʥʽʚ ʫʧʨʘʚʣʽʥʥʷ, ʧʨʠʣʘʜʽʚ ʽ ʩʠʩʪʝʤ 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʜʽʘʧʘʟʦʥʫ ʨʦʙʦʯʠʭ ʰʚʠʜʢʦʩʪʝʡ ʪʘ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ. 

ɺʩʝ ʮʝ ʻ ʧʨʠʯʠʥʦʶ ʟʨʦʩʪʘʥʥʷ ʧʩʠʭʦʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ 

ʧʝʨʩʦʥʘʣ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʡʦʛʦ ʩʪʦʤʣʶʚʘʥʦʩʪʽ. ʅʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʤʽʞ 

ʧʦʪʝʥʮʽʡʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ɿʇʈʂ ʽ ʟʜʘʪʥʽʩʪʶ ʣʶʜʠʥʠ-ʦʧʝʨʘʪʦʨʘ 

ʚʧʨʘʚʣʷʪʠ ʥʠʤʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʪʦʛʦ, ʱʦ ʬʘʢʪʠʯʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʥʠʞʯʘ ʟʘ 

ʧʘʩʧʦʨʪʥʽ ʟʥʘʯʝʥʥʷ ʽ ʮʷ ʨʦʟʙʽʞʥʽʩʪʴ ʚ ʤʽʨʫ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʤʘʰʠʥ 

ʟʙʽʣʴʰʫʻʪʴʩʷ. 

ɽʬʝʢʪʠʚʥʽ ʨʽʰʝʥʥʷ ʱʦʜʦ ʥʦʨʤʘʣʽʟʘʮʽʾ ʰʫʤʫ ʪʘ ʚʽʙʨʘʮʽʾ ʥʘ ʨʦʙʦʯʦʤʫ 

ʤʽʩʮʽ ʣʶʜʠʥʠ-ʦʧʝʨʘʪʦʨʘ ʧʦʢʨʘʱʝʥʥʷ ʦʛʣʷʜʦʚʦʩʪʽ ʪʘ ʨʷʜʫ ʽʥʰʠʭ 

ʝʨʛʦʥʦʤʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʽʜʚʠʱʫʻ ʢʦʤʬʦʨʪʥʽʩʪʴ ʧʨʘʮʽ, ʘʣʝ ʫʩʢʣʘʜʥʶʻ 

ʢʦʥʪʨʦʣʴ ʪʘ ʢʝʨʫʚʘʥʥʷ ɿʇʈʂ, ʟʙʽʣʴʰʫʻ ʽʥʬʦʨʤʘʮʽʡʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ 

ʥʴʦʛʦ. ɼʣʷ ʘʥʘʣʽʟʫ ʜʠʥʘʤʽʢʠ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʣʶʜʠʥʠ-ʦʧʝʨʘʪʦʨʘ ʤʦʞʥʘ 

ʩʢʦʨʠʩʪʘʪʠʩʷ ʤʦʜʝʣʣʶ, ʷʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ [7] ʪʘ 

ʚʨʘʭʦʚʫʻ ʩʧʽʣʴʥʠʡ ʚʧʣʠʚ ʜʚʦʭ ʩʢʣʘʜʦʚʠʭ ï çʤʘʰʠʥʠè ʪʘ çʣʶʜʠʥʘ-

ʦʧʝʨʘʪʦʨʘè, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʨʽʟʥʽ ʩʪʦʨʦʥʠ ʧʨʦʮʝʩʫ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʚ ʧʨʦʮʝʩʽ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ ɿʇʈʂ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʝʨʩʦʥʘʣʫ ʟʘ ʨʘʭʫʥʦʢ ʚʽʜʥʦʚʣʝʥʥʷ ʥʘʚʠʯʦʢ ʢʝʨʫʶʯʠʭ ʜʽʡ, 

ʘʜʘʧʪʘʮʽʾ ʜʦ ʨʦʙʦʪʠ ʪʘ ʫʤʦʚ ʾʾ ʚʠʢʦʥʘʥʥʷ ʟʘ ʧʝʚʥʦʛʦ ʨʽʚʥʷ ʤʦʪʠʚʘʮʽʾ ʧʨʘʮʽ.  

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. Boyko A., Novitskiy A. Mathematical model of reliability of human-

machine system under reduced efficiency of its generalized work. Machinery & 

Energetics . Journal of Production Research. Kyiv. Ukraine. 2018. Vol. 9. No. 3. 

271. P. 165ï174. 

2. Novitskiy Andrey. Professional Reliability of Personnel in System of 

Development of Innovative Processes. TEKA. Lublin-Rzeszow. 2018. Vol. 18. 

No 2, ʈ. 93ï102. 



ȳɍɱɜəɔɖ ɞɑɓ ɐɚɛɚɎɱɐɑɕ XɁȣȣȣ ȸɱɒəɌɜɚɐəɚɲ əɌɟɖɚɎɚɲ ɖɚəɠɑɜɑəɢɱɲ 

 
140 

3. Nʦvitskiy Andriy, Bannyi Oleksandr. Analʽz nadʽynostʽ zasobʽv dlya 

prigotuvannya ʽ rozdavannya kormʽv metodoi dereva vʽdmov. MOTROL. Lublin. 

2011. Vol. 13B. ʈ. 117ï123. 

4. Pylypaka S. F., Klendii M. B., Trokhaniak V. I., Pastushenko A. S., 

Novitskiy A. V. Movement of a material particle on an inclined plane all the 

points of which describe circles in oscillatory motion in the same plane. Bulletin 

of the Karaganda University. Mathematics Series. ˉ1 (97) / 2020. Karaganda, 

2020. pʨ. 122ï131. 

5. Uzi Moallem, Liliya Lifshitz. Accuracy and homogeneity of total mixed 

rations processed through trailer mixer or self -propelled mixer, and effects on the 

yields of high-yielding dairy cows. December 2020. Animal Feed Science and 

Technology 270:114708. DOI:10.1016/j.anifeedsci.2020.114708. 

6. Viatcheslav Loveikin, Vasyl Khmelovskyi, Vasyl Lukach, Vasyl 

Achkevych. Improving efficiency of mobile combined feed mixer. Engineering 

for rural development. 25-27.05.2022 Jelgava, 2022. ʨʨ. 853-859. 

7. Zinoviy Ruzhylo, Andriy Novitskii, Dmytro Milko , Volodymyr 

Bulgakov, Ivan Beloev, Adolfs Rucins. Mathematical model for reliability 

assessment of device for preparation and distribution of animal feed as ñMan-

Machineò. Engineering for rural development. 25-27.05.2022 Jelgava, 2022. ʨʨ. 

911-917. 

8. ʅʦʚʠʮʴʢʠʡ ɸ. ɺ., ʅʦʚʠʮʴʢʠʡ ʖ. ɸ. ʊʝʭʥʽʯʥʘ ʦʮʽʥʢʘ ʩʧʦʞʠʚʯʠʭ 
ʷʢʦʩʪʝʡ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ. ʅʘʫʢʦʚʠʡ ʚʽʩʥʠʢ ʅʘʮʽʦʥʘʣʴʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ. ʉʝʨʽʷ: ʪʝʭʥʽʢʘ ʪʘ 

ʝʥʝʨʛʝʪʠʢʘ ɸʇʂ. ʂʠʾʚ. 2017. ɺʠʧ. 264 (2017). ʉ. 293ï303. 

9. ʅʦʚʠʮʴʢʠʡ ɸ.ɺ., ɹʘʥʥʠʡ ʆ.ʆ. ʅʘʜʽʡʥʽʩʪʴ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ 
ʪʝʭʥʽʢʠ ʚ ʩʠʩʪʝʤʽ ʽʥʥʦʚʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʟ ʜʦʩʚʽʜʫ ʟʘʨʫʙʽʞʥʠʭ ʢʦʤʧʘʥʽʡ. 

Machinery & Energetics. Journal of Rural Production Research. Kyiv. Ukraine. 

2020. Vol. 11, No 2. ʈ. 115 124. 

 

 

 

ʋɼʂ 532.135-047.37:621.929.7 

 

ʄɸʊɽʄɸʊʀʏʅɸ ʄʆɼɽʃʔ ʈʋʍʋ ʏɸʉʊʀʅʆʂ ɺ 

ʎʀʃɯʅɼʈʀʏʅʆʄʋ ʂʆʅʊɽʁʅɽʈɯ ɺɯɹʈʆɿʄɯʐʋɺɸʏɸ 

 

ɺʦʣʠʥʝʮʴ ɭ. ʆ. 

ɺʽʥʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʇʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ʧʨʦʮʝʩʽʚ, ʱʦ ʧʨʦʪʽʢʘʶʪʴ ʫ 

ʩʫʯʘʩʥʠʭ ʢʦʥʩʪʨʫʢʮʽʷʭ ʟʤʽʰʫʚʘʯʽʚ ʟ ʽʥʪʝʛʨʫʚʘʥʥʷʤ ʚʽʙʨʘʮʽʡʥʦʛʦ ʚʧʣʠʚʫ, 

ʪʘʢʦʞ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʨʠʥʮʠʧʠ ʤʝʭʘʥʽʢʠ ʩʫʮʽʣʴʥʠʭ ʩʝʨʝʜʦʚʠʱ, ʧʨʦʪʝ ʚ 

ʜʘʥʠʡ ʯʘʩ ʥʘ ʩʪʘʜʽʷʭ ʧʨʦʝʢʪʫʚʘʥʥʷ ʧʦʜʽʙʥʠʡ ʤʘʪʝʤʘʪʠʯʥʠʡ ʦʧʠʩ 

https://scholar.google.com.ua/citations?view_op=view_citation&hl=uk&user=g2Fd2IYAAAAJ&citation_for_view=g2Fd2IYAAAAJ:IRz6iEL74y4C
https://scholar.google.com.ua/citations?view_op=view_citation&hl=uk&user=g2Fd2IYAAAAJ&citation_for_view=g2Fd2IYAAAAJ:IRz6iEL74y4C
https://www.researchgate.net/journal/Animal-Feed-Science-and-Technology-0377-8401
https://www.researchgate.net/journal/Animal-Feed-Science-and-Technology-0377-8401
http://dx.doi.org/10.1016/j.anifeedsci.2020.114708
https://www.tf.llu.lv/conference/proceedings2022/Papers/TF263.pdf
https://www.tf.llu.lv/conference/proceedings2022/Papers/TF263.pdf
https://www.tf.llu.lv/conference/proceedings2022/Papers/TF263.pdf


"ȽɟɣɌɝəɱ ɛɜɚɍɗɑɘɔ ɓɑɘɗɑɜɚɍɝɨɖɚɲ ɘɑɡɌəɱɖɔ" (16ð18 ɒɚɎɞəɫ 2022 ɜɚɖɟ) 

 
141 

ʫʪʨʫʜʥʝʥʠʡ ʯʝʨʝʟ ʨʦʟʨʽʜʞʝʥʽ ʰʘʨʠ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ ʢʦʥʩʪʨʫʢʮʽʷʭ 

ʟʤʽʰʫʚʘʯʽʚ ʜʘʥʦʛʦ ʪʠʧʫ. ʇʨʠʯʦʤʫ ʪʝʦʨʽʷ ʟʤʽʰʫʚʘʥʥʷ ʛʝʪʝʨʦʛʝʥʥʠʭ ʩʠʩʪʝʤ 

ʥʝʜʦʩʪʘʪʥʴʦ ʚʽʜʦʙʨʘʞʝʥʘ ʚ ʩʫʯʘʩʥʠʭ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʨʦʙʦʪʘʭ [1, 2]. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʴ ʻ ʤʦʜʝʣʶʚʘʥʥʷ ʨʫʭʫ ʯʘʩʪʠʥʦʢ 

ʚ ʧʦʧʝʨʝʯʥʦʤʫ ʧʝʨʝʨʽʟʽ ʟʤʽʰʫʚʘʯʘ ʧʨʠ ʦʙʝʨʪʦʚʦʤʫ ʨʫʩʽ ʮʠʣʽʥʜʨʠʯʥʦʾ 

ʢʘʤʝʨʠ ʟʤʽʰʫʚʘʥʥʷ ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʦʧʘʪʝʚʠʭ ʽʥʪʝʥʩʠʬʽʢʘʪʦʨʽʚ ʪʘ ʜʽʾ 

ʚʽʙʨʘʮʽʾ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʧʫʙʣʽʢʘʮʽʡ. ɺ ʦʩʥʦʚʽ ʤʦʜʝʣʶʚʘʥʥʷ 

ʧʨʦʮʝʩʫ ʟʤʽʰʫʚʘʥʥʷ ʩʠʧʢʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʚ ʘʧʘʨʘʪʽ ʛʨʘʚʽʪʘʮʽʡʥʦ-ʧʝʨʝʩʠʧʥʠʭ 

ʜʽʾ ʣʝʞʠʪʴ ʪʘʢʝ ʫʷʚʣʝʥʥʷ ʧʨʦ ʡʦʛʦ ʤʝʭʘʥʽʟʤ [1, 2, 3, 4]. ʇʨʠ ʦʙʝʨʪʘʥʥʽ 

ʨʦʙʦʯʦʾ ʧʦʚʝʨʭʥʽ, ʱʦ ʤʘʻ ʬʦʨʤʫ ʢʨʫʛʣʦʛʦ ʮʠʣʽʥʜʨʘ, ʩʠʧʢʽ ʢʦʤʧʦʥʝʥʪʠ ʱʦ 

ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʥʽʡ ʧʝʨʝʤʽʱʘʶʪʴʩʷ ʚʛʦʨʫ, ʚ ʥʘʧʨʷʤʢʫ ʦʙʝʨʪʘʥʥʷ. ʇʨʠ 

ʧʝʨʝʚʠʱʝʥʥʽ ʢʫʪʘ ʥʘʭʠʣʫ ʚʽʣʴʥʦʾ ʧʦʚʝʨʭʥʽ ʩʠʧʢʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʦ ʛʦʨʠʟʦʥʪʫ 

ʢʫʪʘ ʧʨʠʨʦʜʥʦʛʦ ʫʢʦʩʫ, ʧʦʯʠʥʘʻʪʴʩʷ ʦʙʚʘʣʝʥʥʷ ʡʦʛʦ ʚʝʨʭʥʽʭ ʩʣʦʾʚ ʫʟʜʦʚʞ 

ʣʽʥʽʾ ʦʙʚʘʣʝʥʥʷ.  

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʤʝʭʘʥʽʟʤʫ ʧʨʦʮʝʩʽʚ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ 

ʚ ʨʦʙʦʯʠʭ ʦʙ'ʻʤʘʭ ʟʤʽʰʫʚʘʣʴʥʠʭ ʘʧʘʨʘʪʽʚ ʛʨʘʚʽʪʘʮʽʡʥʦ-ʧʝʨʝʩʠʧʥʦʾ ʜʽʾ, 

ʚʩʪʘʥʦʚʣʶʶʪʴ ʚ ʦʙ'ʻʤʽ ʤʘʪʝʨʽʘʣʫ ʥʘʷʚʥʽʩʪʴ ʜʚʦʭ ʦʙʣʘʩʪʝʡ ʭʘʨʘʢʪʝʨʥʦʾ 

ʧʦʚʝʜʽʥʢʠ: ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ 2, ʜʝ ʟʤʽʰʫʚʘʥʥʷ ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʽʜʙʫʚʘʻʪʴʩʷ, ʽ 

ʘʢʪʠʚʥʦʛʦ ʟʤʽʰʫʚʘʥʥʷ (ʦʙʚʘʣʝʥʥʷ) 1. ʏʘʩʪʠʥʢʠ, ʨʫʭʘʶʯʠʩʴ ʽʟ ʟʦʥʠ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʧʝʨʝʪʠʥʘʶʪʴ ʧʦʚʝʨʭʥʶ ʨʦʟʜʽʣʫ ʽ ʧʦʪʨʘʧʣʷʶʪʴ ʚ ʦʙʣʘʩʪʴ 2, 

ʧʽʩʣʷ ʯʦʛʦ ʟʥʦʚʫ ʧʦʚʝʨʪʘʶʪʴʩʷ ʚ ʦʙʣʘʩʪʴ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ [5, 7, 9]. 

ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ʈʦʟʛʣʷʥʝʤʦ ʦʙʝʨʪʘʣʴʥʠʡ ʨʫʭ 

ʮʠʣʽʥʜʨʠʯʥʦʾ ʨʦʙʦʯʦʾ ʧʦʚʝʨʭʥʽ (ʙʘʨʘʙʘʥʘ) ʨʘʜʽʫʩʘ R ʟ ʢʫʪʦʚʦʶ ʰʚʠʜʢʽʩʪʶ 

ɤ. ʐʘʨ ʘʢʪʠʚʥʦʛʦ ʟʤʽʰʫʚʘʥʥʷ ʨʦʟʪʘʰʦʚʘʥʠʡ ʥʘʜ ʣʽʥʽʻʶ ʦʙʚʘʣʝʥʥʷ ï ʘéʘ 

ʚʽʜʩʪʘʥʴ ʜʦ ʷʢʦʾ ʚʽʜ ʮʝʥʪʨʘ ʢʦʣʘ ʜʦʨʽʚʥʶʻ )(,22
0

xhRh a-=  ï ʬʫʥʢʮʽʷ, ʷʢʘ 

ʚʠʟʥʘʯʘʻ ʬʦʨʤʫ ʦʙʣʘʩʪʽ ʘʢʪʠʚʥʦʛʦ ʟʤʽʰʫʚʘʥʥʷ; Ŭ ï ʢʫʪ ʦʙʚʘʣʝʥʥʷ; 
ʦʙʚ

y

ʦʙʚ

x vv ,  

ï ʧʨʦʝʢʮʽʾ ʰʚʠʜʢʦʩʪʝʡ ʯʘʩʪʠʥʦʢ ʚ ʦʙʣʘʩʪʽ ʘʢʪʠʚʥʦʛʦ ʟʤʽʰʫʚʘʥʥʷ ʥʘ ʚʽʩʽ ʭ ʽ 

ʫ, ʚʽʜʧʦʚʽʜʥʦ. ʅʝʚʽʜʦʤʽ 
ʦʙʚ
y

ʦʙʚ
x vvxh ,),(  ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʚʽʜʰʪʦʚʭʫʶʯʠʩʴ ʚʽʜ 

ʥʘʩʪʫʧʥʠʭ ʤʽʨʢʫʚʘʥʴ. 

ʋ ʪʨʘʥʩʧʦʨʪʫʶʯʽʡ ʦʙʣʘʩʪʽ ʤʘʪʝʨʽʘʣ ʨʫʭʘʻʪʴʩʷ, ʷʢ ʪʚʝʨʜʝ ʪʽʣʦ. ɺ ʮʽʡ 

ʦʙʣʘʩʪʽ ʧʨʦʝʢʮʽʾ ʰʚʠʜʢʦʩʪʝʡ ʯʘʩʪʠʥʦʢ ʥʘ ʦʩʽ ʢʦʦʨʜʠʥʘʪ ʤʘʶʪʴ ʚʠʛʣʷʜ: 

,yvT
x w=                                                          (1) 

,yvT

y w-=                                                         (2) 

ʅʘ ʣʽʥʽʾ ʦʙʚʘʣʝʥʥʷ 
ʦʙʚ
xv  ʧʨʦʝʢʮʽʷ ʰʚʠʜʢʦʩʪʽ  ʧʝʨʝʥʦʩʠʪʴ ʨʦʟʨʠʚ, ʪʦʤʫ 

ʛʨʘʥʠʯʥʫ ʫʤʦʚʫ ʜʣʷ ʥʝʾ ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ ʫ ʚʠʛʣʷʜʽ: 

0)( 0 =-= hyvʦʙʚx .                                                   (3) 

ʗʢʱʦ ʱʽʣʴʥʽʩʪʴ ʩʠʧʢʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʨʠ ʧʝʨʝʭʦʜʽ ʟ ʪʨʘʥʩʧʦʨʪʫʶʯʦʾ 

ʦʙʣʘʩʪʽ ʚ ʦʙʣʘʩʪʴ ʘʢʪʠʚʥʦʛʦ ʟʤʽʰʫʚʘʥʥʷ ʟʤʽʥʶʻʪʴʩʷ ʥʝʩʫʪʪʻʚʦ, ʪʦ ʧʨʦʝʢʮʽʷ 



ȳɍɱɜəɔɖ ɞɑɓ ɐɚɛɚɎɱɐɑɕ XɁȣȣȣ ȸɱɒəɌɜɚɐəɚɲ əɌɟɖɚɎɚɲ ɖɚəɠɑɜɑəɢɱɲ 

 
142 

ʰʚʠʜʢʦʩʪʽ ʥʘ ʚʽʩʴ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʣʽʥʽʾ ʦʙʚʘʣʝʥʥʷ ʤʘʻ ʙʫʪʠ ʙʝʟʧʝʨʝʨʚʥʘ, 

ʪʦʙʪʦ: 

.)()( 00 xhyvhyv T

y

ʦʙʚ

x w-=-==-=                                   (4) 

ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʧʦʣʷ ʰʚʠʜʢʦʩʪʝʡ ʚ ʦʙʣʘʩʪʽ ʘʢʪʠʚʥʦʛʦ ʟʤʽʰʫʚʘʥʥʷ ʟʘ 

ʬʦʨʤʫʣʘʤʠ (1), (2), (3) ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ ʧʽʚʜʦʚʞʠʥʫ ʣʽʥʽʾ ʦʙʚʘʣʝʥʥʷ a. 

ɰʾ ʤʦʞʥʘ ʟʥʘʡʪʠ ʟ ʫʤʦʚʠ ʟʙʝʨʝʞʝʥʥʷ ʦʙʩʷʛʫ ʩʫʤʽʰʽ, ʱʦ ʧʨʠʧʘʜʘʻ ʥʘ 

ʦʜʠʥʠʮʶ ʜʦʚʞʠʥʠ ʙʘʨʘʙʘʥʘ: 

),()( aʦʙʚVaTV
ʩʫʤʽʰʽ

V +=                                          (5) 

ʜʝ )(ʘV T ï ʦʙôʻʤ ʦʙʣʘʩʪʽ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ; 

)(ʘVʦʙʚ
ï ʦʙôʻʤ ʦʙʣʘʩʪʽ ʘʢʪʠʚʥʦʛʦ ʟʤʽʰʫʚʘʥʥʷ; 

)(ʘV T ï ʧʣʦʱʽ ʢʦʣʦʚʦʛʦ ʩʝʛʤʝʥʪʘ. 

,sin)( 222 aRa
R

a
ArRʘV T --ö

÷

õ
æ
ç

å
=                             (6) 

ʘ )(ʘVʦʙʚ ʚʠʟʥʘʯʘʻʪʴʩʷ ʽʥʪʝʛʨʘʣʦʤ: 

.2
15

16

)sin(2
)()(

)sin(2
)()( 2

5

2

1

a
g

dxxaxa
g

dxxhʘV

a

a

a

a

ʦʙʚ

a

w

a

w

Ö
=-+

Ö
-== ññ

--

(7) 

ʇʨʠ ʢʦʝʬʽʮʽʻʥʪʽ ʟʘʚʘʥʪʘʞʝʥʥʷ  Kɿ ʦʙʩʷʛ ʩʫʤʽʰʽ .
2

ɿʩʫʤʽʰʽ KRV p= ʊʦʜʽ 

ʨʽʚʥʷʥʥʷ (5) ʟ ʫʨʘʭʫʚʘʥʥʷʤ (6) ʽ (7) ʥʘʙʫʚʘʻ ʚʠʛʣʷʜʫ: 

.2
15

16

)sin(2
arcsin 2

5

2222 a
g

aRa
R

a
RKR ɿ

a

w
p

Ö
+--ö

÷

õ
æ
ç

å
Ö=               (8) 

ʈʽʚʥʷʥʥʷ (8) ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ ʧʘʨʘʤʝʪʨ a ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʪʘʥʜʘʨʪʥʠʭ ʯʠʩʝʣʴʥʠʭ ʤʝʪʦʜʽʚ [9, 10, 11]. 

ɺʠʩʥʦʚʢʠ. ɺ ʩʪʘʪʪʽ ʧʨʦʚʝʜʝʥʦ ʧʝʨʰʠʡ ʝʪʘʧ ʤʦʜʝʣʶʚʘʥʥʷ ʨʫʭʫ 

ʯʘʩʪʠʥʦʢ ʩʠʧʢʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚ ʧʦʧʝʨʝʯʥʦʤʫ ʧʝʨʝʨʽʟʽ ʟʤʽʰʫʚʘʯʘ ʧʨʠ 

ʦʙʝʨʪʦʚʦʤʫ ʨʫʩʽ ʮʠʣʽʥʜʨʠʯʥʦʾ ʢʘʤʝʨʠ ʟʤʽʰʫʚʘʥʥʷ ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʣʦʧʘʪʝʚʠʭ ʽʥʪʝʥʩʠʬʽʢʘʪʦʨʽʚ ʪʘ ʜʽʾ ʚʽʙʨʘʮʽʾ ï ʮʝ ʥʘʩʪʫʧʥʽ ʝʪʘʧʠ 

ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʫ ʚʽʙʨʦʚʽʜʮʝʥʪʨʦʚʦʛʦ ʟʤʽʰʫʚʘʥʥʷ. 

1. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʨʫʭʫ ʯʘʩʪʠʥʦʢ ʩʠʧʢʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʚ ʧʦʧʝʨʝʯʥʦʤʫ ʧʝʨʝʨʽʟʽ ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʢʦʨʧʫʩʫ ʟʤʽʰʫʚʘʯʘ. 

3. ɺʠʟʥʘʯʝʥʦ ʬʦʨʤʘ ʚʽʣʴʥʦʾ ʧʦʚʝʨʭʥʽ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʟʤʽʰʫʻʪʴʩʷ, 

ʧʘʨʘʤʝʪʨʠ ʢʦʥʢʨʝʪʥʠʭ ʦʙʣʘʩʪʝʡ ʭʘʨʘʢʪʝʨʥʦʾ ʧʦʚʝʜʽʥʢʠ ʽ ʧʦʣʝ ʰʚʠʜʢʦʩʪʝʡ 

ʯʘʩʪʦʢ ʩʠʧʢʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. ʇʦʣʻʚʦʜʘ ʖ. ɸ., ɺʦʣʠʥʝʮʴ ɭ. ʆ. ɸʥʘʣʽʟ ʨʦʟʚʠʪʢʫ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 
ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʭʘʨʯʦʚʠʭ ʩʫʤʽʰʝʡ. ʊʝʭʥʽʢʘ ʝʥʝʨʛʝʪʠʢʘ 

ʪʨʘʥʩʧʦʨʪ ɸʇʂ. 2020. ˉ 4 (111). ʉ. 72ï79. 

2. ʎʫʨʢʘʥ ʆ. ɺ., ʇʦʣʻʚʦʜʘ ʖ. ɸ., ɺʦʣʠʥʝʮʴ ɭ. ʆ., ʇʦʭʦʜʘʡ ʄ. ɺ. 
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ɺ ʥʘʰ ʯʘʩ ʦʜʥʽʻʶ ʟ ʛʦʣʦʚʥʠʭ ʧʨʠʯʠʥ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʚ ʨʦʙʦʪʽ 

ʙʘʰʪʦʚʦʛʦ ʢʨʘʥʘ ʻ ʩʘʤʝ ʢʦʥʩʪʨʫʢʮʽʷ ʤʝʭʘʥʽʟʤʫ ʧʦʚʦʨʦʪʫ, ʚʽʜ ʷʢʦʛʦ ʟʘʣʝʞʠʪʴ 

ʧʣʘʚʥʽʩʪʴ ʧʦʚʦʨʦʪʫ ʩʪʨʽʣʠ, ʪʘ ʪʠʤ ʩʘʤʠʤ ʜʦʚʛʦʚʽʯʥʽʩʪʴ ʩʘʤʦʛʦ ʢʨʘʥʘ. ʉʘʤʝ 

ʟ ʤʝʪʦʶ ʧʦʢʨʘʱʝʥʥʷ ʩʪʘʙʽʣʴʥʦʾ ʨʦʙʦʪʠ ʢʨʘʥʘ ʙʫʚ ʨʦʟʨʦʙʣʝʥʠʡ ʤʝʭʘʥʽʟʤ 

ʧʦʚʦʨʦʪʫ ʟ ʧʨʦʧʝʣʝʨʥʦʶ ʪʷʛʦʶ ʪʘ ʧʨʦʚʝʜʝʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ ʧʦ ʚʠʟʥʘʯʝʥʥʶ 

ʯʘʩʪʦʪʠ ʚʣʘʩʥʠʭ ʢʦʣʠʚʘʥʴ ʩʪʨʽʣʠ ʥʘ ʣʘʙʦʨʘʪʦʨʥʽʡ ʫʩʪʘʥʦʚʮʽ. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʤʽʢʨʦʩʭʝʤʠ ʟʙʦʨʫ ʜʘʥʠʭ m-DAQ 14[1] (ʨʠʩ. 1) ʤʠ 

ʧʝʨʝʚʦʜʠʣʠ ʘʥʘʣʦʛʦʚʽ ʩʠʛʥʘʣʠ ʚ ʜʠʩʢʨʝʪʥʽ. 

 

 
ʈʠʩ. 1. 
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ʈʠʩ. 2. 

 

ʇʽʜʢʣʶʯʠʣʠ ʧʨʦʚʽʜ ʜʦ ʜʚʫʭ ʘʥʘʣʦʛʦʚʠʭ ʢʘʥʘʣʽʚ (ʨʠʩ. 2), ʥʘ ʙʣʦʢʫ 

ʞʠʚʣʝʥʥʷ ʚʠʩʪʘʚʠʣʠ 12V. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʘʢʩʝʣʝʨʦʤʝʪʨʘ ʝʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʦʜʠʣʠ ʚ 3 ʪʦʯʢʘʭ 

ʩʪʨʽʣʠ ʥʘ ʣʘʙʦʨʘʪʦʨʥʽʡ ʫʩʪʘʥʦʚʮʽ: 

¶ ʅʘ ʢʽʥʮʽ ʩʪʨʽʣʠ (ʨʠʩ. 3); 

¶ ʇʦʩʝʨʝʜʠʥʽ ʩʪʨʽʣʠ (ʨʠʩ. 4); 

¶ ʅʘ ʧʦʯʘʪʢʫ ʩʪʨʽʣʠ (ʨʠʩ. 5). 

 

 
                ʈʠʩ. 3                                ʈʠʩ. 4                                   ʈʠʩ. 5 

 

ʉʪʚʦʨʶʚʘʣʠ ʚʽʣʴʥʽ ʢʦʣʠʚʘʥʥʷ ʟʘʜʣʷ ʽʤʽʪʘʮʽʾ ʨʦʙʦʪʠ ʫʩʪʘʥʦʚʢʠ. 

ɸʢʩʝʣʝʨʦʤʝʪʨ ʧʝʨʝʜʘʚʘʚ ʜʘʥʽ ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʽʚ ʦʪʨʠʤʫʚʘʣʠ ʫ ʚʠʛʣʷʜʽ ʧʦʙʫʜʦʚʘʥʠʭ ʛʨʘʬʽʢʽʚ, ʧʦ 

ʷʢʠʤ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʟʦʥʫ ʨʝʟʦʥʘʥʩʫ[2], ʱʦʙ ʚ ʧʦʜʘʣʴʰʽʡ ʨʦʙʦʪʽ ʥʘʜ 

ʫʩʪʘʥʦʚʢʦʶ ʥʘʤʘʛʘʪʠʩʴ ʥʝ ʥʘʪʨʘʧʣʷʪʠ ʥʘ ʮʽ ʯʘʩʪʦʪʠ. 

 



ȳɍɱɜəɔɖ ɞɑɓ ɐɚɛɚɎɱɐɑɕ XɁȣȣȣ ȸɱɒəɌɜɚɐəɚɲ əɌɟɖɚɎɚɲ ɖɚəɠɑɜɑəɢɱɲ 

 
146 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. ʈʫʢʦʚʦʜʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʷ m-DAQ 14.  URL: 

http://old.holit.ua/download/common/docs/hds/m-DAQ.pdf [ʜʦʩʪʫʧ 04.10.2022] 

2. ʏʘʩʪʦʪʘ ʚʣʘʩʥʠʭ ʢʦʣʠʚʘʥʴ. ʈʝʟʦʥʘʥʩ. URL: 

https://studfile.net/preview/9378515/page:4/[ʜʦʩʪʫʧ 04.10.2022] 

 

 

 

ʋɼʂ 631.331 

 

ʆʎɯʅʂɸ ɽʌɽʂʊʀɺʅʆʉʊɯ ʈɽɾʀʄɯɺ ʊɽʍʅɯʏʅʆɻʆ ʂʆʅʊʈʆʃʖ 

ɻɯɼʈɸɺʃɯʏʅʀʍ ʉʀʉʊɽʄ ɿɽʈʅʆɿɹʀʈɸʃʔʅʀʍ ʂʆʄɹɸʁʅɯɺ 

 

ɿʘʜʦʨʦʞʥʶʢ ɼ. ɺ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʪʘ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ 

 

ʆʮʽʥʢʫ ʝʬʝʢʪʠʚʥʦʩʪʽ ʜʽʷʣʴʥʦʩʪʽ ʪʝʭʥʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʛʽʜʨʘʚʣʽʯʥʠʭ 

ʩʠʩʪʝʤ ʟʝʨʥʦʟʙʠʨʘʣʴʥʠʭ ʢʦʤʙʘʡʥʽʚ ʘʛʨʘʨʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʋʢʨʘʾʥʠ ʤʦʞʥʘ 

ʟʜʽʡʩʥʠʪʠ ʥʘ ʦʩʥʦʚʽ ʨʦʟʨʘʭʫʥʢʫ ʩʠʩʪʝʤʠ ʚʽʜʧʦʚʽʜʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʚ ʦʩʥʦʚʽ 

ʷʢʦʛʦ ʣʝʞʠʪʴ ʟʽʩʪʘʚʣʝʥʥʷ ʦʪʨʠʤʘʥʦʛʦ ʢʦʨʠʩʥʦʛʦ ʝʬʝʢʪʫ ʽ ʚʠʪʨʘʪ ʥʘ ʡʦʛʦ 

ʜʦʩʷʛʥʝʥʥʷ (ʪʘʙʣʠʮʷ 1) [1, 2, 5]. 

ʆʜʥʘʢ, ʚʘʨʽʘʥʪ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʜʽʷʣʴʥʦʩʪʽ ʪʝʭʥʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ 

ʛʽʜʨʘʚʣʽʯʥʠʭ ʩʠʩʪʝʤ ʟʝʨʥʦʟʙʠʨʘʣʴʥʠʭ ʢʦʤʙʘʡʥʽʚ, ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʨʦʟʨʘʭʫʥʢʫ 

ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʻ ʜʦʩʠʪʴ ʪʨʫʜʦʤʽʩʪʢʠʤ ʽ ʜʣʷ ʦʧʝʨʘʪʠʚʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ 

ʤʘʣʦʧʨʠʜʘʪʥʠʤ (ʚ ʟʚôʷʟʢʫ ʟʽ ʩʢʣʘʜʥʽʩʪʶ ʚʠʟʥʘʯʝʥʥʷ ʧʨʠʨʦʩʪʫ ʦʙʩʷʛʫ 

ʚʠʧʫʩʢʫ ʧʨʦʜʫʢʮʽʾ ʽ ʚʠʪʨʘʪ ʫ ʨʘʤʢʘʭ ʨʝʘʣʽʟʘʮʽʾ ʢʦʥʢʨʝʪʥʠʭ ʟʘʭʦʜʽʚ, 

ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʧʦʣʽʧʰʝʥʥʷ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʪʝʭʥʽʯʥʠʤ ʢʦʥʪʨʦʣʝʤ 

ʛʽʜʨʘʚʣʽʯʥʠʭ ʩʠʩʪʝʤ ʟʝʨʥʦʟʙʠʨʘʣʴʥʠʭ ʢʦʤʙʘʡʥʽʚ [3]. 

ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʦʧʝʨʘʪʠʚʥʫ ʦʮʽʥʢʫ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʽʥʞʝʥʝʨʥʦʾ 

ʩʣʫʞʙʠ ʽ ʾʾ ʚʧʣʠʚʫ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʘʛʨʘʨʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʫ ʮʽʣʦʤʫ, 

ʧʨʦʧʦʥʫʻʪʴʩʷ ʟʜʽʡʩʥʶʚʘʪʠ ʥʘ ʦʩʥʦʚʽ ʚʽʜʧʦʚʽʜʥʠʭ ʙʘʛʘʪʦʬʘʢʪʦʨʥʠʭ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ - ʨʽʚʥʷʥʴ ʤʥʦʞʠʥʥʦʾ ʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʾ. 

ɿʘ ʢʨʠʪʝʨʽʘʣʴʥʠʡ ʧʦʢʘʟʥʠʢ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚ ʦʜʥʽʡ ʟ ʤʦʜʝʣʝʡ, 

ʧʨʠʡʤʘʻʪʴʩʷ ʦʙôʻʤ ʪʦʚʘʨʥʦʾ (ʨʝʘʣʽʟʦʚʘʥʦʾ) ʧʨʦʜʫʢʮʽʾ [2]. ʗʢ ʬʘʢʪʦʨʠ, ʱʦ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʝʣʠʯʠʥʫ ʦʙôʻʤʫ ʪʦʚʘʨʥʦʾ (ʨʝʘʣʽʟʦʚʘʥʦʾ) ʧʨʦʜʫʢʮʽʾ, 

ʧʨʠʡʤʘʶʪʴʩʷ ʧʦʢʘʟʥʠʢʠ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʨʽʚʝʥʴ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ 

ʫʧʨʘʚʣʽʥʥʷ ʪʝʭʥʽʯʥʠʤ ʢʦʥʪʨʦʣʝʤ ʛʽʜʨʘʚʣʽʯʥʠʭ ʩʠʩʪʝʤ ʟʝʨʥʦʟʙʠʨʘʣʴʥʠʭ 

ʢʦʤʙʘʡʥʽʚ (ʪʘʙʣʠʮʷ 1). 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ MS Excel ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ 

ʚʟʘʻʤʦʟʚôʷʟʦʢ ʢʦʞʥʦʛʦ ʬʘʢʪʦʨʘ ʟ ʨʝʟʫʣʴʪʘʪʠʚʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʽ ʟ ʽʥʰʠʤʠ 

ʬʘʢʪʦʨʘʤʠ, ʚʢʣʶʯʝʥʠʤʠ ʚ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ. ʋ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʙʫʣʠ 

ʚʢʣʶʯʝʥʽ ʣʠʰʝ ʪʽ ʬʘʢʪʦʨʠ, ʷʢʽ ʤʘʶʪʴ ʟʥʘʯʠʤʠʡ ʟʚôʷʟʦʢ ʟ ʨʝʟʫʣʴʪʘʪʠʚʥʠʤ 

http://old.holit.ua/download/common/docs/hds/m-DAQ.pdf
https://studfile.net/preview/9378515/page:4/
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ʧʦʢʘʟʥʠʢʦʤ [4]. ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʥʷ ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʚ MS Excel 

ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 2. 

 

ʊʘʙʣʠʮʷ 1 

ʇʦʢʘʟʥʠʢʠ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʜʽʷʣʴʥʦʩʪʽ ʪʝʭʥʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ 

ʛʽʜʨʘʚʣʽʯʥʠʭ ʩʠʩʪʝʤ ʟʝʨʥʦʟʙʠʨʘʣʴʥʠʭ ʢʦʤʙʘʡʥʽʚ 

ʈʦʟʨʘʭʫʥʦʢ ʧʦʢʘʟʥʠʢʽʚ 

ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʭʦʜʽʚ 

ʱʦʜʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʦʨʛʘʥʽʟʘʮʽʾ 

ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʪʝʭʥʽʯʥʠʤ 

ʢʦʥʪʨʦʣʝʤ ʛʽʜʨʘʚʣʽʯʥʠʭ ʩʠʩʪʝʤ 

ʟʝʨʥʦʟʙʠʨʘʣʴʥʠʭ ʢʦʤʙʘʡʥʽʚ 

ʋʤʦʚʥʽ ʧʦʟʥʘʯʝʥʥʷ 

ʄʦʞʣʠʚʠʡ ʧʨʠʨʽʩʪ ʦʙôʻʤʫ 

ʪʦʚʘʨʥʦʾ (ʨʝʘʣʽʟʦʚʘʥʦʾ) ʧʨʦʜʫʢʮʽʾ 

ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ ʛʦʜʠʥʥʦʾ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʦʙʣʘʜʥʘʥʥʷ 

Ўὗ ή ή ὅ Ὕ 

ή - ʛʦʜʠʥʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʦʙʣʘʜʥʘʥʥʷ ʜʦ ʨʝʘʣʽʟʘʮʽʾ ʚʽʜʧʦʚʽʜʥʠʭ 

ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʽʯʥʠʭ ʟʘʭʦʜʽʚ 

ή - ʛʦʜʠʥʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʦʙʣʘʜʥʘʥʥʷ ʧʽʩʣʷ ʨʝʘʣʽʟʘʮʽʾ 

ʚʽʜʧʦʚʽʜʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʽʯʥʠʭ 

ʟʘʭʦʜʽʚ 

Ὕ - ʯʘʩ ʨʦʙʦʪʠ ʦʙʣʘʜʥʘʥʥʷ ʧʽʩʣʷ 

ʨʝʘʣʽʟʘʮʽʾ ʚʽʜʧʦʚʽʜʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-

ʪʝʭʥʽʯʥʠʭ ʟʘʭʦʜʽʚ 

ὅ - ʮʽʥʘ ʧʨʦʜʫʢʮʽʾ, ʱʦ ʚʠʧʫʩʢʘʻʪʴʩʷ 

ʜʦ ʨʝʘʣʽʟʘʮʽʾ ʚʽʜʧʦʚʽʜʥʠʭ 

ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʽʯʥʠʭ ʟʘʭʦʜʽʚ 

ʄʦʞʣʠʚʠʡ ʧʨʠʨʽʩʪ ʦʙôʻʤʫ 

ʪʦʚʘʨʥʦʾ (ʨʝʘʣʽʟʦʚʘʥʦʾ) ʧʨʦʜʫʢʮʽʾ 

ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʫ 

ʨʦʙʦʪʠ ʦʙʣʘʜʥʘʥʥʷ 

Ўὗ ή Ὕ Ὕ ὅ 

Ὕ - ʯʘʩ ʙʝʟʧʝʨʝʙʽʡʥʦʾ ʨʦʙʦʪʠ 

ʦʙʣʘʜʥʘʥʥʷ ʜʦ ʨʝʘʣʽʟʘʮʽʾ ʚʽʜʧʦʚʽʜʥʠʭ 

ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʽʯʥʠʭ ʟʘʭʦʜʽʚ 

ʄʦʞʣʠʚʠʡ ʧʨʠʨʽʩʪ ʦʙôʻʤʫ 

ʪʦʚʘʨʥʦʾ (ʨʝʘʣʽʟʦʚʘʥʦʾ) ʧʨʦʜʫʢʮʽʾ 

ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ ʷʢʦʩʪʽ 

ʧʨʦʜʫʢʮʽʾ, ʱʦ ʚʠʧʫʩʢʘʻʪʴʩʷ 

Ўὗ ὅ ὅ ὗ 

ὅ - ʮʽʥʘ ʧʨʦʜʫʢʮʽʾ, ʱʦ ʚʠʧʫʩʢʘʻʪʴʩʷ 

ʧʽʩʣʷ ʨʝʘʣʽʟʘʮʽʾ ʚʽʜʧʦʚʽʜʥʠʭ 

ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʽʯʥʠʭ ʟʘʭʦʜʽʚ 

ὗ - ʟʘʛʘʣʴʥʠʡ ʦʙôʻʤ ʚʠʧʫʩʢʫ 

ʧʨʦʜʫʢʮʽʾ ʧʽʩʣʷ ʨʝʘʣʽʟʘʮʽʾ ʚʽʜʧʦʚʽʜʥʠʭ 

ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʽʯʥʠʭ ʟʘʭʦʜʽʚ 

ɿʘʛʘʣʴʥʠʡ ʧʨʠʨʽʩʪ ʦʙôʻʤʫ 

ʪʦʚʘʨʥʦʾ (ʨʝʘʣʽʟʦʚʘʥʦʾ) ʧʨʦʜʫʢʮʽʾ 

ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʽʜʚʠʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʦʙʣʘʜʥʘʥʥʷ: 

Ўὗ̈ ́̄ЎὗЎ ЎὗЎ ЎὗЎ  
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ʇʦʢʘʟʥʠʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʜʽʷʣʴʥʦʩʪʽ ʨʝʤʦʥʪʥʦʾ ʩʣʫʞʙʠ 

ʧʽʜʧʨʠʻʤʩʪʚʘ: 

- ʧʨʷʤʠʡ - ʧʨʠʨʽʩʪ ʪʦʚʘʨʥʦʾ 

(ʨʝʘʣʽʟʦʚʘʥʦʾ) ʧʨʦʜʫʢʮʽʾ ʥʘ 1 

ʛʨʠʚʥʶ ʚʠʪʨʘʪ ʥʘ ʪʝʭʥʽʯʥʠʡ 

ʢʦʥʪʨʦʣʴ: 

ɩ
Ўὗ̈ ́̄

˞̓ ̆Ȣ̖̋̏̎̓̑
 

- ʟʚʦʨʦʪʥʠʡ - ʚʠʪʨʘʪʠ ʥʘ 

ʪʝʭʥʽʯʥʠʡ ʢʦʥʪʨʦʣʴ ʥʘ 1 ʛʨʠʚʥʶ 

ʧʨʠʨʦʩʪʫ ʦʙôʻʤʫ ʪʦʚʘʨʥʦʾ 

(ʨʝʘʣʽʟʦʚʘʥʦʾ) ʧʨʦʜʫʢʮʽʾ: 

ɩ
˞̓ ̆Ȣ̖̋̏̎̓̑

Ўὗ̈ ́̄
 

Ўὗ̈ ́̄ - ʧʨʠʨʽʩʪ ʪʦʚʘʨʥʦʾ 

(ʨʝʘʣʽʟʦʚʘʥʦʾ) ʧʨʦʜʫʢʮʽʾ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʟʜʽʡʩʥʝʥʥʷ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʽʯʥʠʭ 

ʟʘʭʦʜʽʚ ʫ ʩʬʝʨʽ ʪʝʭʥʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ 

ʛʽʜʨʘʚʣʽʯʥʠʭ ʩʠʩʪʝʤ 

˞̓ ̆Ȣ̖̋̏̎̓̑ - ʚʠʪʨʘʪʠ ʧʽʜʧʨʠʻʤʩʪʚʘ 

ʥʘ ʟʜʽʡʩʥʝʥʥʷ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-

ʪʝʭʥʽʯʥʠʭ ʟʘʭʦʜʽʚ ʫ ʩʬʝʨʽ ʪʝʭʥʽʯʥʦʛʦ 

ʢʦʥʪʨʦʣʶ ʛʽʜʨʘʚʣʽʯʥʠʭ ʩʠʩʪʝʤ 

 

ʊʘʙʣʠʮʷ 2 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʥʷ ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʚ MS Excel 

ʈʝʛʨʝʩʽʡʥʘ ʩʪʘʪʠʩʪʠʢʘ ɼʠʩʧʝʨʩʽʡʥʠʡ ʘʥʘʣʽʟ 

ʄʥʦʞʠʥʥʠʡ R 0,99641673 ὨὪ 

R-ʢʚʘʜʨʘʪ 0,99284629 ʈʝʛʨʝʩʽʷ 4 

ʅʦʨʤʦʚʘʥʠʡ R-ʢʚʘʜʨʘʪ 0,97853888 ɿʘʣʠʰʦʢ 3 

ʉʪʘʥʜʘʨʪʥʘ ʧʦʤʠʣʢʘ 0,49837562 ɺʩʴʦʛʦ 6 

 

ʆʩʪʘʪʦʯʥʦ ʨʽʚʥʷʥʥʷ ʤʥʦʞʠʥʥʦʾ ʨʝʛʨʝʩʽʾ ʧʨʠʡʤʘʻ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ: 
ὣ τȟωρπȟππρςὼ πȟπρσὼ πȟφσὼ πȟππφφὼ 

ʜʝ ὣ - ʦʙôʻʤ ʪʦʚʘʨʥʦʾ (ʨʝʘʣʽʟʦʚʘʥʦʾ) ʧʨʦʜʫʢʮʽʾ; ὼ - ʥʘʧʨʘʮʶʚʘʥʥʷ ʥʘ 

ʨʝʤʦʥʪʥʠʡ ʮʠʢʣ; ὼ - ʥʘʧʨʘʮʶʚʘʥʥʷ ʥʘ ʧʦʪʦʯʥʠʡ ʨʝʤʦʥʪ; ὼ - ʥʘʧʨʘʮʶʚʘʥʥʷ 

ʥʘ ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ; ὼ - ʩʝʨʝʜʥʻ ʥʘʧʨʘʮʶʚʘʥʥʷ ʥʘ ʚʽʜʤʦʚʫ [6]. 

ɺʧʣʠʚ ʟʤʽʥʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʨʝʟʫʣʴʪʘʪʠʚʥʠʡ ʧʦʢʘʟʥʠʢ ʜʫʞʝ ʚʝʣʠʢʝ, ʦʩʢʽʣʴʢʠ 

ʢʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ ʜʦʨʽʚʥʶʻ 0,99. ɺʽʜʧʦʚʽʜʥʦ, ʚʧʣʠʚ ʦʟʥʘʢ, ʥʘ 

ʨʝʟʫʣʴʪʘʪʠʚʥʠʡ ʧʦʢʘʟʥʠʢ, ʥʝ ʚʨʘʭʦʚʘʥʠʭ ʚ ʜʘʥʽʡ ʤʦʜʝʣʽ, ʩʢʣʘʜʘʻ 1%. 
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ʆɻʃʗɼ ʄɽʊʆɼɯɺ ʇʆʐʋʂʋ ɽʂʉʊʈɽʄʋʄʋ ɹɸɻɸʊʆʄɯʈʅʀʍ 

ʌʋʅʂʎɯʁ ɺ ɿɸɼɸʏɸʍ ʄɸʐʀʅʆɺʀʂʆʈʀʉʊɸʅʅʗ ɸʇʂ 

 

ʄʦʞʘʨʽʚʩʴʢʠʡ ɼ. ʄ., ʅʘʜʪʦʯʽʡ ʆ. ɺ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʪʘ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ 

 

ɺ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʤʫ ʢʦʤʧʣʝʢʩʽ (ɸʇʂ) ʽʩʥʫʻ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʟʘʜʘʯ, 

ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʨʽʰʝʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʙʽʥʘʪʦʨʥʠʭ ʤʝʪʦʜʽʚ ʦʧʪʠʤʽʟʘʮʽʾ. 

ʆʩʥʦʚʥʦʶ ʤʝʪʦʶ ʦʨʛʘʥʽʟʘʮʽʾ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʧʨʠ ʮʴʦʤʫ ʻ ʧʦʰʫʢ 

ʧʦʻʜʥʘʥʥʷ ʰʫʢʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʝʢʩʪʨʝʤʫʤ ʧʦ ʦʜʥʦʤʫ ʟ 

ʢʨʠʪʝʨʽʾʚ ʷʢʦʩʪʽ ï ʢʨʠʪʝʨʽʶ ʧʽʜʚʠʱʝʥʥʷ ʙʽʦʣʦʛʽʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʨʦʩʣʠʥ, 

ʟʤʝʥʰʝʥʥʷ ʝʥʝʨʛʦʚʠʪʨʘʪ ʯʠ ʟʤʝʥʰʝʥʥʷ ʚʧʣʠʚʫ ʥʘ ʝʢʦʩʠʩʪʝʤʫ.  

ɼʣʷ ʦʮʽʥʢʠ ʥʘʙʣʠʞʝʥʥʷ ʣʦʢʘʣʴʥʦʛʦ ʝʢʩʪʨʝʤʫʤʫ, ʦʪʨʠʤʘʥʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʝʪʦʜʽʚ ʢʣʘʩʠʯʥʦʛʦ ʽ ʩʪʦʭʘʩʪʠʯʥʦʛʦ ʛʨʘʜʽʻʥʪʥʦʛʦ ʩʧʫʩʢʫ, 

ʽʤʧʫʣʴʩʥʠʭ, ʘʜʘʧʪʠʚʥʠʭ ʪʘ ʢʚʘʟʽʥʴʶʪʦʥʽʚʩʴʢʠʭ, ʱʦ ʟʚʫʞʫʶʪʴ ʦʢʦʣʠʮʶ ʽ 

ʚʝʢʪʦʨ ʩʧʘʜʫ. ɺʠʟʥʘʯʠʤʦ ʟʘʣʝʞʥʽʩʪʴ ʨʦʟʤʽʨʥʦʩʪʽ ʟʘʜʘʯʽ ʽ ʪʠʤʯʘʩʦʚʠʭ ʚʠʪʨʘʪ 

ʧʨʠ ʧʦʰʫʢʫ ʛʣʦʙʘʣʴʥʦʛʦ ʝʢʩʪʨʝʤʫʤʫ ʬʫʥʢʮʽʾ ʤʝʪʠ. 

ʄʝʪʦʜʠ ʤʽʥʽʤʽʟʘʮʽʾ ʬʫʥʢʮʽʾ ʧʨʠ ʥʝʣʽʥʽʡʥʠʭ ʦʙʤʝʞʝʥʥʷʭ ʤʦʞʥʘ 

ʨʦʟʙʠʪʠ ʥʘ ʜʚʘ ʢʣʘʩʠ. ɼʦ ʧʝʨʰʦʛʦ ʢʣʘʩʫ ʚʽʜʥʦʩʷʪʴʩʷ ʪʽ ʟ ʥʠʭ, ʚ ʷʢʠʭ ʧʦʰʫʢ 

ʫʤʦʚʥʦʛʦ ʤʽʥʽʤʫʤʫ ʟʚʦʜʠʪʴʩʷ ʜʦ ʙʝʟʫʤʦʚʥʦʾ ʤʽʥʽʤʽʟʘʮʽʾ ʬʫʥʢʮʽʾ, ʱʦ 

ʚʠʭʦʜʠʪʴ ʜʦʜʘʚʘʥʥʷʤ ʰʪʨʘʬʫ ʟʘ ʥʝʫʟʛʦʜʞʝʥʽʩʪʴ ʦʙʤʝʞʝʥʴ ʜʦ ʮʽʣʴʦʚʦʾ 

ʬʫʥʢʮʽʾ. ʋ ʤʝʪʦʜʘʭ ʜʨʫʛʦʛʦ ʢʣʘʩʫ ʦʙʤʝʞʝʥʥʷ ʚʨʘʭʦʚʫʶʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ, 

https://iopscience.iop.org/journal/1742-6596
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ʽ ʧʦʰʫʢ ʡʜʝ ʧʦ ʜʦʧʫʩʪʠʤʠʤ ʪʦʯʢʘʤ ʟ ʤʦʥʦʪʦʥʥʦ ʟʤʝʥʰʫʚʘʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ 

ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ. ɼʦ ʧʝʨʰʦʛʦ ʢʣʘʩʫ ʚʽʜʥʦʩʷʪʴʩʷ ʤʝʪʦʜʠ ʙʘʨ'ʻʨʥʠʭ ʽ 

ʰʪʨʘʬʥʠʭ ʬʫʥʢʮʽʡ [5]. ɼʦ ʜʨʫʛʦʛʦ ʢʣʘʩʫ ʚʽʜʥʦʩʷʪʴʩʷ ʤʝʪʦʜʠ ʧʨʷʤʦʛʦ ʽ 

ʚʠʧʘʜʢʦʚʦʛʦ ʧʦʰʫʢʫ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʟ ʦʙʤʝʞʝʥʥʷʤʠ [1, 2, 3, 6]. 

ɿʘʚʜʘʥʥʷ ʦʧʪʠʤʽʟʘʮʽʾ ʚ ʮʽʣʦʤʫ ʟʚʦʜʠʪʴʩʷ ʜʦ ʟʘʜʘʯʽ ʧʦʰʫʢʫ ʝʢʩʪʨʝʤʫʤʫ 

(ʤʽʥʽʤʫʤʫ ʘʙʦ ʤʘʢʩʠʤʫʤʫ) ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ ʟ ʟʘʜʘʥʠʤʠ ʦʙʤʝʞʝʥʥʷʤʠ. ɰʾ 

ʤʘʪʝʤʘʪʠʯʥʘ ʧʦʩʪʘʥʦʚʢʘ ʚʠʛʣʷʜʘʻ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ 

ʟʥʘʯʝʥʥʷ ʚʝʢʪʦʨʫ ʟʤʽʥʥʠʭ ὼ ὼȟὼȣὼ , ʷʢʽ ʟʘʜʦʚʦʣʴʥʷʶʪʴ 

ʦʙʤʝʞʝʥʥʷʤʠ ʚʠʜʫ: 

Ὢὼȟὼȣὼ ὦ    (1) 

ʜʣʷ ʚʩʽʭ Ὥ ρȣὯ ʧʨʠ ʷʢʠʭ ʜʦʩʷʛʘʻʪʴʩʷ ʤʘʢʩʠʤʫʤ ʯʠ ʤʽʥʽʤʫʤ ʮʽʣʴʦʚʦʾ 
ʬʫʥʢʮʽʾ: 

Ὢὼȟὼȣὼ ᴼ άὭὲ    (2) 

ɼʦʧʫʩʪʠʤʠʤ ʨʽʰʝʥʥʷʤ ʟʘʜʘʯʽ ʙʫʜʝ ʪʘʢʝ ʨʽʰʝʥʥʷ, ʷʢʝ ʟʘʜʦʚʦʣʴʥʷʻ ʾʾ 

ʦʙʤʝʞʝʥʥʷ (1). ʉʫʢʫʧʥʽʩʪʴ ʜʦʧʫʩʪʠʤʠʭ ʨʽʰʝʥʴ ʟʘʜʘʯʽ ʥʘʟʠʚʘʶʪʴ ʦʙʣʘʩʪʶ 

ʜʦʧʫʩʪʠʤʠʭ ʨʽʰʝʥʴ (ʆɼʈ) D. ʆʩʪʘʪʦʯʥʠʤ ʨʽʰʝʥʥʷʤ ʟʘʚʜʘʥʥʷ ʻ ʧʘʨʘ (ὼ , 

Ὢ ὼ ), ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʽʰʝʥʥʷ ʽ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʟʥʘʯʝʥʥʷ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ. ʇʨʠ ʾʭ ʧʦʙʫʜʦʚʽ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʷʢ 

ʜʝʪʝʨʤʽʥʦʚʘʥʠʡ ʩʧʫʩʢ ʚ ʦʙʣʘʩʪʴ ʝʢʩʪʨʝʤʫʤʫ, ʪʘʢ ʽ ʚʠʧʘʜʢʦʚʠʡ ʧʦʰʫʢ. ʉʝʨʝʜ 

ʜʝʪʝʨʤʽʥʦʚʘʥʠʭ ʤʝʪʦʜʽʚ ʨʦʟʨʽʟʥʷʶʪʴ ʤʝʪʦʜʠ ʥʫʣʴʦʚʦʛʦ ʧʦʨʷʜʢʫ ʽ ʛʨʘʜʽʻʥʪʥʽ 

(1-ʛʦ ʽ 2-ʛʦ ʧʦʨʷʜʢʫ) [1, 2]. ʇʝʨʰʽ ʦʙʨʘʭʦʚʫʶʪʴ ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ, ʷʢʘ 

ʦʧʪʠʤʽʟʫʻʪʴʩʷ. ɼʨʫʛʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʠʚʘʪʥʽ ʧʦʭʽʜʥʽ ʚʽʜʧʦʚʽʜʥʦʛʦ 

ʧʦʨʷʜʢʫ. ɼʣʷ ʧʦʰʫʢʫ ʝʢʩʪʨʝʤʫʤʫ ʚ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʚʠʜ ʦʧʪʠʤʽʟʫʻʪʴʩʷ 

ʬʫʥʢʮʽʾ ʚʽʜʦʤʠʡ ʥʝ ʧʦʚʥʽʩʪʶ, ʘʙʦ ʾʾ ʩʪʨʫʢʪʫʨʘ ʟʘʥʘʜʪʦ ʩʢʣʘʜʥʘ, 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʤʝʪʦʜʠ ʩʪʦʭʘʩʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʘʙʦ ʥʝʡʨʦʥʥʠʭ 

ʤʝʨʝʞ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʮʝʜʫʨʠ ʧʦʰʫʢʫ ʦʧʪʠʤʫʤʫ ï ʤʦʞʣʠʚʽʩʪʴ 

ʚʽʜʰʫʢʘʥʥʷ ʨʽʰʝʥʥʷ ʽ ʟʙʽʞʥʽʩʪʴ ʜʦ ʚʠʨʽʰʝʥʥʷ ʧʦ ʰʚʠʜʢʦʩʪʽ ʟʘʣʝʞʘʪʴ ʚʽʜ 

ʚʠʜʫ ʬʫʥʢʮʽʾ ʽ ʟʘʩʪʦʩʦʚʫʚʘʥʦʛʦ ʜʣʷ ʥʝʾ ʤʝʪʦʜʫ. ʈʦʟʛʣʷʥʝʤʦ ʩʪʨʘʪʝʛʽʶ 

ʢʦʞʥʦʛʦ ʤʝʪʦʜʫ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦ, ʜʦʩʣʽʜʞʫʶʯʠ ʜʣʷ ʚʠʟʥʘʯʝʥʦʩʪʽ ʤʽʥʽʤʽʟʘʮʽʶ 

ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ. 

ʇʨʷʤʽ ʤʝʪʦʜʠ (ʥʫʣʴʦʚʦʛʦ ʧʦʨʷʜʢʫ). ɿ ʧʨʷʤʠʭ ʤʝʪʦʜʽʚ ʥʘʡʙʽʣʴʰ ʚʽʜʦʤʽ 

ʤʝʪʦʜʠ: ʢʦʦʨʜʠʥʘʪʥʦʛʦ ʩʧʫʩʢʫ ï ʧʦʯʝʨʛʦʚʘ ʦʧʪʠʤʽʟʘʮʽʷ ʧʘʨʘʤʝʪʨʽʚ ʫʟʜʦʚʞ 

ʦʩʝʡ ʦʜʥʠʤ ʟ ʚʽʜʦʤʠʭ ʦʜʥʦʚʠʤʽʨʥʠʭ ʤʝʪʦʜʽʚ; ʩʧʽʨʘʣʴʥʦʛʦ ʢʦʦʨʜʠʥʘʪʥʦʛʦ 

ʩʧʫʩʢʫ; ʦʙʝʨʪʦʚʠʭ ʢʦʦʨʜʠʥʘʪ (ʤʝʪʦʜ ʈʦʟʝʥʙʨʦʢʘ); ʧʦʰʫʢʫ ʧʦ ʩʠʤʧʣʝʢʩ; 

ʍʫʢʘ-ɼʞʠʚʩʘ ʟ ʧʦʰʫʢʦʤ ʟʘ ʟʨʘʟʢʦʤ; ʈʦʟʝʥʙʨʦʢʘ; ʇʘʫʝʣʘ, ʪʦʱʦ. 

ɻʨʘʜʽʻʥʪʥʽ ʤʝʪʦʜʠ. ɻʨʫʧʘ ʤʝʪʦʜʽʚ, ʽʪʝʨʘʮʽʡʥʽ ʧʨʦʮʝʩʠ ʷʢʠʭ ʜʣʷ 

ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʙʝʟʫʤʦʚʥʦʾ ʦʧʪʠʤʽʟʘʮʽʾ, ʥʘ ʢʦʞʥʦʤʫ ʢʨʦʮʽ ʟʙʽʛʘʶʪʴʩʷ ʟ 

ʘʥʪʠʛʨʘʜʽʻʥʪʦʤ ʬʫʥʢʮʽʾ, ʥʘʟʠʚʘʶʪʴʩʷ ʛʨʘʜʽʻʥʪʥʠʤʠ ʤʝʪʦʜʘʤʠ, ʯʠ ʤʝʪʦʜʘʤʠ 

ʩʧʫʩʢʫ. ɰʭ ʱʝ ʥʘʟʠʚʘʶʪʴ ʤʝʪʦʜʘʤʠ ʧʝʨʰʦʛʦ ʧʦʨʷʜʢʫ, ʘʙʦ ʤʝʪʦʜʘʤʠ ʩʧʫʩʢʫ. 

ʎʽ ʤʝʪʦʜʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʷʢ ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ, ʪʘʢ ʽ ʟʥʘʯʝʥʥʷ ʧʨʠʚʘʪʥʠʭ 

ʧʦʭʽʜʥʠʭ ʧʝʨʰʦʛʦ ʧʦʨʷʜʢʫ, ʪʦʤʫ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʽ ʜʣʷ ʤʽʥʽʤʽʟʘʮʽʾ 

ʬʫʥʢʮʽʡ, ʷʢʽ ʜʠʬʝʨʝʥʮʽʶʶʪʴʩʷ. ʄʝʪʦʜʠ ʧʝʨʰʦʛʦ ʧʦʨʷʜʢʫ ʩʭʦʜʷʪʴʩʷ 
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ʰʚʠʜʰʝ ʤʝʪʦʜʽʚ ʧʨʷʤʦʛʦ ʧʦʰʫʢʫ, ʪʘʢ ʷʢ ʚ ʥʠʭ ʚʨʘʭʦʚʫʶʪʴʩʷ ʧʦʭʽʜʥʽ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʥʘʧʨʷʤʦʢ ʥʘʡʙʽʣʴʰ ʰʚʠʜʢʦʛʦ ʩʧʘʜʘʥʥʷ ʬʫʥʢʮʽʾ.  

ɼʣʷ ʧʨʘʢʪʠʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʧʨʦʛʨʘʤʘ ʥʘ ʤʦʚʽ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ Delphi (ʨʠʩ. 1). 

 

 

ʈʠʩ. 1. ɺʠʜ ʛʦʣʦʚʥʦʛʦ ʚʽʢʥʘ ʧʨʦʛʨʘʤʠ minGraph (ʤʽʥʽʤʽʟʘʪʦʨ 

ʛʨʘʬʽʯʥʠʡ) 

 

ʈʦʟʨʦʙʣʝʥʠʡ ʽʥʪʝʨʬʝʡʩ ʧʨʦʛʨʘʤʠ ʜʦʟʚʦʣʷʻ ʦʧʝʨʘʪʠʚʥʝ ʚʚʝʜʝʥʥʷ 

ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ ʽ ʟʜʽʡʩʥʝʥʥʷ ʧʦʰʫʢʫ ʨʽʰʝʥʥʷ ʦʜʥʠʤ ʟ 15 ʤʝʪʦʜʽʚ ʧʦʰʫʢʫ 

ʤʽʥʽʤʫʤʫ: 1 ï ʧʦ ʢʦʦʨʜʠʥʘʪʥʠʡ ʩʧʫʩʢ (ʟʦʣʦʪʠʡ ʧʝʨʝʪʠʥ) ï ʤʝʪʦʜ ɻʘʫʩʩʘ-

ɿʘʡʜʝʣʷ; 2 ï ʚʠʧʘʜʢʦʚʦʛʦ ʧʦʰʫʢʫ; 3 ï ʛʨʘʜʽʻʥʪʥʦʛʦ ʩʧʫʩʢʫ ʟ ʜʨʦʙʣʝʥʥʷʤ 

ʢʨʦʢʫ; 4 ï ʥʘʡʰʚʠʜʰʦʛʦ ʩʧʫʩʢʫ (ʤʝʪʦʜ ʂʦʰʽ); 5 ï ʧʦʚ'ʷʟʘʥʠʭ ʥʘʧʨʷʤʢʽʚ; 6 ï 

ʌʣʝʪʯʝʨʘ-ʈʽʚʩʘ; 7 ï ɼʌʇ (ɼʘʚʽʜʦʥʘ-ʌʣʝʪʯʝʨʘ-ʇʘʫʝʣʣʘ); 8 ï ʮʠʢʣʽʯʥʦʛʦ ʧʦ 

ʢʦʦʨʜʠʥʘʪʥʦʛʦ ʩʧʫʩʢʫ; 9 ï ʥʫʣʴʦʚʦʛʦ ʧʦʨʷʜʢʫ ï ʍʫʢʘ-ɼʞʠʚʩʘ; 10 ï 

ʥʫʣʴʦʚʦʛʦ ʧʦʨʷʜʢʫ ï ʈʦʟʝʥʙʨʦʢʘ; 11 ï ʥʫʣʴʦʚʦʛʦ ʧʦʨʷʜʢʫ ï ʇʘʫʝʣʣʘ; 12 ï 

ʥʝʨʝʛʫʣʷʨʥʠʡ ʩʠʤʧʣʝʢʩ ï ʅʝʣʜʝʨʘ-ʄʽʜʘ; 13 ï ʤʝʪʦʜ ʅʴʶʪʦʥʘ; 14 ï ʫʤʦʚʥʦʛʦ 

ʛʨʘʜʽʻʥʪʘ; 15 ï ʧʨʦʝʢʮʽʾ ʘʥʪʠʛʨʘʜʽʻʥʪʘ. 

ʄʝʪʦʜʠʢʘ ʯʠʩʣʦʚʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʦʣʷʛʘʣʘ ʚ ʥʘʩʪʫʧʥʦʤʫ: ʜʣʷ ʪʨʴʦʭ 

ʮʽʣʴʦʚʠʭ ʬʫʥʢʮʽʡ ʧʨʠ ʧʝʚʥʠʭ ʦʜʥʘʢʦʚʠʭ ʧʦʯʘʪʢʦʚʠʭ ʫʤʦʚʘʭ 

ʜʦʩʣʽʜʞʫʚʘʣʠʩʷ ʰʚʠʜʢʽʩʪʴ ʪʘ ʪʦʯʥʽʩʪʴ ʩʭʦʜʞʝʥʥʷ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 15 

ʤʝʪʦʜʽʚ ʇʨʠ ʮʴʦʤʫ ʬʽʢʩʫʚʘʣʠʩʷ ʥʘʩʪʫʧʥʽ ʧʘʨʘʤʝʪʨʠ: ʢʽʣʴʢʽʩʪʴ ʽʪʝʨʘʮʽʡ, ʯʘʩ 

ʟʘʪʨʘʯʝʥʠʡ ʥʘ ʧʦʰʫʢ ʨʽʰʝʥʥʷ, ʟʥʘʡʜʝʥʝ ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ ʽ ʥʘʩʪʫʧʥʝ 

ʧʦʨʽʚʥʷʥʥʷ ʟ ʪʦʯʥʠʤ ʟʥʘʯʝʥʥʷʤ ʰʣʷʭʦʤ ʧʦʰʫʢʫ ʘʙʩʦʣʶʪʥʦʾ ʧʦʭʠʙʢʠ.  

ʆʙʯʠʩʣʶʚʘʣʴʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ ʧʦʢʘʟʘʚ, ʱʦ ʥʘʡʛʽʨʰʫ ʰʚʠʜʢʽʩʪʴ 

ʩʭʦʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ ʤʝʪʦʜʠ 7, 8 ʪʘ 14 ʽ 15. ʎʽ ʤʝʪʦʜʠ ʤʘʶʪʴ ʜʦ ʪʦʛʦ ʞ 
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ʥʝʟʘʜʦʚʽʣʴʥʫ ʪʦʯʥʽʩʪʴ. ʆʧʪʠʤʘʣʴʥʝ ʨʽʰʝʥʥʷ ʜʣʷ ʩʢʣʘʜʥʠʭ ʬʫʥʢʮʽʡ ʥʝ ʙʫʣʦ 

ʟʥʘʡʜʝʥʦ, ʘ ʟʥʘʯʝʥʥʷ ʥʘʙʣʠʞʝʥʥʷ ʜʦ ʤʽʥʽʤʫʤʫ ʩʢʣʘʣʠ ʚʽʜ 0,049é99,994. 

ʅʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦ ʩʝʙʝ ʧʦʢʘʟʘʣʠ ʤʝʪʦʜʠ 10, 11 ʪʘ 11. ʊʦʯʥʽʩʪʴ ʜʘʥʠʭ 

ʤʝʪʦʜʽʚ ʩʢʣʘʣʘ 100%.  

ʇʨʦʚʝʜʝʥʽ ʦʙʯʠʩʣʶʚʘʣʴʥʽ ʝʢʩʧʝʨʠʤʝʥʪʠ ʧʦ ʤʽʥʽʤʽʟʘʮʽʾ ʬʫʥʢʮʽʾ ʜʣʷ 15 

ʤʝʪʦʜʽʚ ʦʧʪʠʤʽʟʘʮʽʾ ʧʦʢʘʟʘʣʠ, ʱʦ ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʬʫʥʢʮʽʡ 

ʤʦʞʥʘ ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʜʚʘ ʤʝʪʦʜʠ: 10 ʥʫʣʴʦʚʦʛʦ ʧʦʨʷʜʢʫ ʈʦʟʝʥʙʨʦʢʘ ʪʘ 11 

ʥʫʣʴʦʚʦʛʦ ʧʦʨʷʜʢʫ ʇʘʫʝʣʣʘ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʜʘʥʽ ʘʣʛʦʨʠʪʤʠ 

ʚʽʜʨʘʟʫ ʨʫʭʘʶʪʴʩʷ ʥʘ ʣʦʢʘʣʴʥʠʡ ʤʽʥʽʤʫʤ ʽ ʤʘʶʪʴ ʥʘʡʙʽʣʴʰ ʰʠʨʦʢʫ ʦʙʣʘʩʪʴ 

ʪʷʞʽʥʥʷ, ʚ ʩʠʣʫ ʯʦʛʦ ʟ ʙʽʣʴʰʦʶ ʡʤʦʚʽʨʥʽʩʪʶ ʭʦʯʘ ʙ ʦʜʥʘ ʟ ʽʪʝʨʘʮʽʡ 

ʧʦʪʨʘʧʣʷʻ ʚ ʟʘʟʥʘʯʝʥʫ ʦʙʣʘʩʪʴ ʽ ʯʠʥʠʪʴ ʤʘʢʩʠʤʘʣʴʥʠʡ ʚʧʣʠʚ ʥʘ ʧʦʜʘʣʴʰʫ 

ʧʦʚʝʜʽʥʢʫ ʘʣʛʦʨʠʪʤʫ ʧʦʰʫʢʫ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʞ ʨʦʟʨʦʙʣʝʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ 

ʧʨʠʰʚʠʜʰʠʪʴ ʘʥʘʣʽʟ ʽʥʞʝʥʝʨʥʠʭ ʬʫʥʢʮʽʡ, ʽ ʟʘʛʘʣʦʤ ʧʽʜʚʠʱʠʪʴ ʩʪʘʙʽʣʴʥʽʩʪʴ 

ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 
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ʋɼʂ 631.331 

 

ʂʆʄʇʃɽʂʉʅɸ ʆʎɯʅʂɸ ʈɯɺʅʗ ʋʇʈɸɺʃɯʅʅʗ ʊɽʍʅɯʏʅʀʄ 

ʂʆʅʊʈʆʃɽʄ ʄɸʐʀʅʆɺʀʂʆʈʀʉʊɸʅʅʗ ɺ 

ɸɻʈʆʇʈʆʄʀʉʃʆɺʆʄʋ ʂʆʄʇʃɽʂʉɯ 

 

ʅʠʯʘʡ ɯ. ʄ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʪʘ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ 

 

ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʪʦʜʠʯʥʠʡ ʧʽʜʭʽʜ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ, ʥʘ ʦʩʥʦʚʽ 

ʨʦʟʨʘʭʫʥʢʫ ʛʨʫʧʠ ʪʝʭʥʽʯʥʠʭ ʽ ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʚʠʢʦʥʘʥʥʷ 

ʢʦʤʧʣʝʢʩʥʦʾ ʦʮʽʥʢʠ ʨʽʚʥʷ ʦʨʛʘʥʽʟʘʮʽʾ ʽ ʫʧʨʘʚʣʽʥʥʷ ʪʝʭʥʽʯʥʠʤ ʢʦʥʪʨʦʣʝʤ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʤʘʰʠʥ ʚ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʤʫ ʢʦʤʧʣʝʢʩʽ. 

ɸʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʤʝʪʦʜʠʯʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʦʮʽʥʢʠ ʨʽʚʥʷ ʦʨʛʘʥʽʟʘʮʽʾ ʽ 

ʫʧʨʘʚʣʽʥʥʷ ʪʝʭʥʽʯʥʠʤ ʢʦʥʪʨʦʣʝʤ ʧʦʢʘʟʘʚ, ʱʦ ʜʘʥʽ ʧʽʜʭʦʜʠ ʥʝ ʤʦʞʥʘ ʥʘʟʚʘʪʠ 

ʩʠʩʪʝʤʥʠʤʠ, ʦʩʢʽʣʴʢʠ ʚ ʥʠʭ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ 

ʨʽʟʥʦʨʽʜʥʠʭ, ʦʨʛʘʥʽʯʥʦ ʥʝ ʧʦʚô̫ ʟʘʥʠʭ ʤʽʞ ʩʦʙʦʶ ʧʦʢʘʟʥʠʢʽʚ, ʥʝ ʨʦʟʨʦʙʣʝʥʽ 

ʪʘʢʦʞ ʤʝʪʦʜʠ ʜʦʩʪʦʚʽʨʥʦʾ ʦʮʽʥʢʠ ʾʭ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ (ʟʥʘʯʫʱʦʩʪʽ). 

ɺʠʭʦʜʷʯʠ ʟ ʮʴʦʛʦ, ʧʨʦʧʦʥʫʻʪʴʩʷ ʤʝʪʦʜʠʢʘ ʢʦʤʧʣʝʢʩʥʦʾ ʦʮʽʥʢʠ ʨʽʚʥʷ 

ʦʨʛʘʥʽʟʘʮʽʾ ʽ ʫʧʨʘʚʣʽʥʥʷ ʪʝʭʥʽʯʥʠʤ ʢʦʥʪʨʦʣʝʤ ʥʘ ʙʘʟʽ ʨʦʟʨʘʭʫʥʢʫ ʩʠʩʪʝʤʠ 

ʚʟʘʻʤʦʧʦʚô̫ ʟʘʥʠʭ ʽ ʚʟʘʻʤʦʦʙʫʤʦʚʣʝʥʠʭ ʧʦʢʘʟʥʠʢʽʚ (ʪʘʙʣʠʮʷ 1). 

 

ʊʘʙʣʠʮʷ 1 

ʉʠʩʪʝʤʘ ʧʦʢʘʟʥʠʢʽʚ ʦʮʽʥʢʠ ʨʽʚʥʷ ʦʨʛʘʥʽʟʘʮʽʾ ʽ ʫʧʨʘʚʣʽʥʥʷ ʪʝʭʥʽʯʥʠʤ 

ʢʦʥʪʨʦʣʝʤ ʤʘhʠʥʦʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʤʫ ʢʦʤʧʣʝʢʩʽ. 
ɻʨʫʧʠ 

ʧʦʢʘʟʥʠʢʽʚ 
ʅʘʡʤʝʥʫʚʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʽ ʘʣʛʦʨʠʪʤ ʾʭ ʨʦʟʨʘʭʫʥʢʫ 
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1. ʅʘʧʨʘʮʶʚʘʥʥʷ ʥʘ ʨʝʤʦʥʪʥʠʡ ʮʠʢʣ: 

Ὕ̋ ɩ Ὧ Ὧ 

ʜʝ ɩ ï ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʦʙʣʘʜʥʘʥʥʷ, ʫ ʚʽʜʧʦʚʽʜʥʠʭ ʦʜʠʥʠʮʷʭ ʚʠʧʫʱʝʥʦʾ 

ʧʨʦʜʫʢʮʽʾ 

Ὧ ï ʢʦʝʬʽʮʽʻʥʪ ʦʙʣʽʢʫ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʦʙʣʘʜʥʘʥʥʷ 

Ὧ ï ʢʦʝʬʽʮʽʻʥʪ ʚʽʜʥʦʚʣʝʥʥʷ ʨʝʩʫʨʩʫ 

2. ʅʘʧʨʘʮʶʚʘʥʥʷ ʥʘ ʧʦʪʦʯʥʠʡ ʨʝʤʦʥʪ ʦʙʣʘʜʥʘʥʥʷ: 

Ὕ̃ ɩ Ὧ 

ʜʝ Ὧ ï ʢʦʝʬ̔ʮ̔ ʥ̒ʪ, ʷʢʠʡ ʚ̔ ʜʦʙʨʘʞʘʻ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʨʝʩʫʨʩʫ 

ʜʝʪʘʣʝʡ, ʱʦ ʰʚʠʜʢʦ ʟʥʦʰʫʶʪʴʩʷ, ʜʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʦʙʣʘʜʥʘʥʥʷ. 

3. ʅʘʧʨʘʮʶʚʘʥʥʷ ʥʘ ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ: 

Ὕ˟˛ πȟυ Ὕ̃ 

4. ʉʝʨʝʜʥʻ ʥʘʧʨʘʮʶʚʘʥʥʷ ʥʘ ʚʽʜʤʦʚʫ: 

ὗ
ὸ

ὲ
 

ὸ  ï ʽʥʪʝʨʚʘʣ ʯʘʩʫ ʤʽʞ ʧʦʩʣʽʜʦʚʥʠʤʠ ʚʽʜʤʦʚʘʤʠ ʦʙʣʘʜʥʘʥʥʷ, 

ὲ ï ʯʠʩʣʦ ʚʽʜʤʦʚ ʦʙʣʘʜʥʘʥʥʷ ʟʘ ʯʘʩ ʚʠʧʨʦʙʫʚʘʥʴ ʘʙʦ ʩʧʦʩʪʝʨʝʞʝʥʴ. 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 1 

ɻʨʫʧʠ 

ʧʦʢʘʟʥʠʢʽʚ 
ʅʘʡʤʝʥʫʚʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʽ ʘʣʛʦʨʠʪʤ ʾʭ ʨʦʟʨʘʭʫʥʢʫ 
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5. ʂʦʝʬʽʮʽʻʥʪ ʪʝʭʥʽʯʥʦʾ ʛʦʪʦʚʥʦʩʪʽ ʦʙʣʘʜʥʘʥʥʷ: 

ὑː
Ὕ̃

Ὕ̃ Ὕʕˏ
 

Ὕ̃ ï ʩʝʨʝʜʥʽʡ ʥʘʨʦʙʽʪʦʢ ʥʘ ʚʽʜʤʦʚʫ,  

Ὕʕ  ˏï ʯʘʩ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʦʙʣʘʜʥʘʥʥʷ. 

6. ʏʘʩ ʬʘʢʪʠʯʥʦʾ ʪʝʭʥʽʯʥʦʾ ʛʦʪʦʚʥʦʩʪʽ ʦʙʣʘʜʥʘʥʥʷ ʜʦ ʝʢʩʧʣʫʘʪʘʮʽʾ: 

ὸ
ː
Ὕ̠ˡ˛ Ὕ̑̆ ̍

ʜʝ Ὕ̠ˡ  ̨ï ʢʘʣʝʥʜʘʨʥʠʡ ʬʦʥʜ ʯʘʩʫ ʨʦʙʦʪʠ ʦʙʣʘʜʥʘʥʥʷ, ʛʦʜ; 

Ὕ̑̆ ̍ï ʯʘʩ ʧʝʨʝʙʫʚʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ ʚ ʨʝʤʦʥʪʽ, ʛʦʜ. 

7. ʇʠʪʦʤʘ ʪʨʠʚʘʣʽʩʪʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ ʨʝʤʦʥʪʫ ʫʩʪʘʪʢʫʚʘʥʥʷ: 

ὸ ὗ̄
ὖ

Ὣ
 

ʜʝ ὗ̄ ï ʛʦʜʠʥʥʘ ʝʪʘʣʦʥʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ i-  ʾʦʜʠʥʠʮʽ ʦʙʣʘʜʥʘʥʥʷ 

ὖ  ï ʪʨʠʚʘʣʽʩʪʴ i-ʛʦ ʚʠʜʫ ʨʝʤʦʥʪʫ ʦʙʣʘʜʥʘʥʥʷ, ʛʦʜ 

Ὣ  ï ʥʘʧʨʘʮʶʚʘʥʥʷ i-ʛʦ ʚʠʜʫ ʦʙʣʘʜʥʘʥʥʷ ʜʦ j-ʛʦ ʚʠʜʫ ʨʝʤʦʥʪʫ, ʤ3. 
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8. ʉʝʨʝʜʥʷ ʚʘʨʪʽʩʪʴ ʦʜʥʽʻʾ ʛʦʜʠʥʠ ʨʦʙʦʪʠ ʦʙʣʘʜʥʘʥʥʷ: 

˞̘
˞̃Ȣ̏ ˞

ὸ
 

ʜʝ ̃˞Ȣ̏ ï ʚʘʨʪʽʩʪʴ ʦʙʣʘʜʥʘʥʥʷ, ʛʨʥ. 

˞  ï ʚʠʪʨʘʪʠ ʥʘ ʝʢʩʧʣʫʘʪʘʮʽʶ ʦʙʣʘʜʥʘʥʥʷ, ʛʨʥ. 

ὸ ï ʢʽʣʴʢʽʩʪʴ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʦʜʠʥ, ʛʦʜ. 

9. ʎʽʥʘ ʤʘʰʠʥʦ-ʛʦʜʠʥʠ ʪʝʭʥʽʯʥʦʾ ʛʦʪʦʚʥʦʩʪ̔ ʦʙʣʘʜʥʘʥʥʷ: 

˞̍
˞̑ ̆Ȣ̍́̋̕Ȣ̓

Ὅ ὸ
ː́̋̓̕Ȣ

 

ʜʝ ̑̆˞Ȣ̍̕ ́̋Ȣ̓ ï ʬʘʢʪʠʯʥʽ ʚʠʪʨʘʪʠ ʥʘ ʨʝʤʦʥʪ ʦʙʣʘʜʥʘʥʥʷ, ʛʨʥ. 

ὸ
ː́̋̓̕Ȣ

 ï ʬʘʢʪʠʯʥʘ ʛʦʪʦʚʥʽʩʪʴ ʦʙʣʘʜʥʘʥʥʷ, ʤʘʰʠʥʦ-ʛʦʜʠʥʫ 

10. ʊʨʫʜʦʤʽʩʪʢʽʩʪʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ ʨʝʤʦʥʪʫ ʫʩʪʘʪʢʫʚʘʥʥʷ: 

ὸ ὗ̄
Ὕ

Ὣ
 

ʜʝ Ὕ ï ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ j-ʛʦ ʨʝʤʦʥʪʫ ʜʣʷ i-ʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʣʶʜ.-ʛʦʜ. 

11. ɺʘʨʪʽʩʪʴ ʦʜʥʽʻʾ ʛʦʜʠʥʠ ʨʝʤʦʥʪʫ ʦʙʣʘʜʥʘʥʥʷ: 

ὔὗ
Вὅ

ὸ̐
 

 

ʜʝ ὅ ï ʚʠʪʨʘʪʠ ʥʘ ʧʨʦʚʝʜʝʥʥʷ ʚʩʽʭ ʚʠʜʽʚ ʨʝʤʦʥʪʽʚ ʦʙʣʘʜʥʘʥʥʷ ʟʘ 

ʘʥʘʣʽʟʦʚʘʥʠʡ ʧʝʨʽʦʜ ʯʘʩʫ, ʛʨʥ. 

ὸ̐ ï ʩʝʨʝʜʥʽʡ ʯʘʩ ʧʝʨʝʙʫʚʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ ʚ ʧʨʦʩʪʦ,ʾ ʛʦʜ. 

 

ʇʨʦʧʦʥʦʚʘʥʘ ʩʠʩʪʝʤʘ ʧʦʢʘʟʥʠʢʽʚ ʜʦʟʚʦʣʷʻ ʦʮʽʥʶʚʘʪʠ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ 

ʤʘʰʠʥ ʽ ʫʩʪʘʪʢʫʚʘʥʥʷ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʮʷ 

ʩʠʩʪʝʤʘ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʮʽʥʠʪʠ ʨʽʚʝʥʴ ʚʠʪʨʘʪ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʽʜʪʨʠʤʢʫ 
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ʦʙʣʘʜʥʘʥʥʷ ʚ ʧʨʘʮʝʟʜʘʪʥʦʤʫ ʩʪʘʥʽ ʽ, ʚ ʢʽʥʮʝʚʦʤʫ ʨʘʭʫʥʢʫ, ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʨʦʙʦʪʠ ʨʝʤʦʥʪʥʦʾ ʩʣʫʞʙʠ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ 

ʫʧʨʘʚʣʽʥʥʷ ʪʝʭʥʽʯʥʠʤ ʢʦʥʪʨʦʣʝʤ ʤʘʰʠʥʦʚʠʢʦʨʠʩʪʘʥʥʷ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 
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ɺʇʃʀɺ ʂʈʀʊɽʈɯɰɺ ʊɽʍʅɯʏʅʆɻʆ ʈɯɺʅʗ ɿɽʈʅʆɿɹʀʈɸʃʔʅʆɻʆ 

ʂʆʄɹɸʁʅɸ ʅɸ ʁʆɻʆ ɽʌɽʂʊʀɺʅɯʉʊʔ  

 

ʊʽʪʦʚʘ ʃ. ʃ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʪʘ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ 

 

ɯʩʥʫʶʯʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʘ ʪʝʭʥʽʢʘ, ʥʝ ʜʠʚʣʷʯʠʩʴ ʥʘ ʾʾ ʧʦʩʪʽʡʥʝ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ, ʧʦʪʨʝʙʫʻ ʧʽʜʪʨʠʤʘʥʥʷ ʨʦʙʦʪʦʟʜʘʪʥʦʩʪʽ ʥʘ ʧʨʦʪʷʟʽ ʫʩʴʦʛʦ 

ʧʝʨʽʦʜʫ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʎʝ ʜʦʩʷʛʘʻʪʴʩʷ ʚʠʢʦʥʘʥʥʷʤ ʚʝʣʠʢʦʛʦ ʦʙôʻʤʫ 

ʨʝʤʦʥʪʥʦ-ʦʙʩʣʫʛʦʚʫʶʯʠʭ ʜʽʡ, ʷʢʽ ʧʨʠ ʟʨʦʩʪʘʥʥʽ ʪʝʭʥʽʯʥʦʛʦ ʦʩʥʘʱʝʥʥʷ, 

https://iopscience.iop.org/journal/1742-6596
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ʫʩʢʣʘʜʥʝʥʥʷ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʧʨʠʩʪʨʦʾʚ 

ʩʫʪʪʻʚʦ ʟʨʦʩʪʘʶʪʴ. ɿ ʧʽʜʚʠʱʝʥʥʷʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʟʨʦʩʪʘʻ ʽ ʟʥʘʯʠʤʽʩʪʴ 

ʢʦʞʥʦʾ ʚʽʜʤʦʚʠ. ʇʦʚʥʦʶ ʤʽʨʦʶ ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʟʝʨʥʦʟʙʠʨʘʣʴʥʠʭ ʢʦʤʙʘʡʥʽʚ, 

ʷʢʽ ʧʦʩʪʽʡʥʦ ʧʨʘʮʶʶʪʴ ʚ ʢʦʤʧʣʝʢʩʽ ʜʦʜʘʪʢʦʚʠʭ ʤʘʰʠʥ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʚʠʢʦʥʘʥʥʷ ʧʨʦʮʝʩʫ ʟʙʠʨʘʥʥʷ. 

ɼʣʷ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʢʨʝʤʦʛʦ ʟʝʨʥʦʟʙʠʨʘʣʴʥʦʛʦ ʢʦʤʙʘʡʥʘ ʟʘ 

ʝʢʦʥʦʤʽʢʦ-ʤʘʪʝʤʘʪʠʯʥʦʶ ʤʦʜʝʣʣʶ ʚ ʷʢʦʩʪʽ ʢʨʠʪʝʨʽʶ ʦʮʽʥʢʠ ʡʦʛʦ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʽʟ ʚʨʘʭʫʚʘʥʥʷʤ ʧʘʨʘʤʝʪʨʽʚ ʾʭ ʥʘʜʽʡʥʦʩʪʽ ʧʨʠʡʤʘʣʠʩʷ ʧʠʪʦʤʽ 

ʩʫʤʘʨʥʽ ʟʘʪʨʘʪʠ ʥʘ ʟʙʠʨʘʥʥʷ ʟʝʨʥʦʚʠʭ, ʷʢʽ ʤʦʞʥʘ ʧʦʜʘʪʠ ʫ ʚʠʛʣʷʜʽ: 

ὅ̐ ὅ ὅ̝ ˜ ὅ̃ ˙˙ ὅ˟ ˛˝ ὅˏ ˠ ὅˎ ˏˠ ὅ˟ ˛ ὅ̃  O άὭὲ  (1) 

ʜʝ ὅ̐ ï ʧʠʪʦʤʽ ʩʫʤʘʨʥʽ ʚʠʪʨʘʪʠ ʥʘ ʟʙʠʨʘʥʥʷ ʫʨʦʞʘʶ, ʛʨʥ/ʛʘ; ὅ ï 

ʘʤʦʨʪʠʟʘʮʽʡʥʽ ʚʽʜʨʘʭʫʚʘʥʥʷ, ʛʨʥ/ʛʘ; ὅ̝  ̃ï ʟʘʨʦʙʽʪʥʘ ʧʣʘʪʘ ʢʦʤʙʘʡʥʝʨʘ ʪʘ 

ʜʦʧʦʤʽʞʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ, ʛʨʥ/ʛʘ; ὅ̃ ˙  ̇ ïʟʘʪʨʘʪʠ ʥʘ ʧʘʣʠʚʦ-ʤʘʩʪʠʣʴʥʽ 

ʤʘʪʝʨʽʘʣʠ, ʛʨʥ/ʛʘ; ὅ˟ ˛ ̋ ï ʟʘʪʨʘʪʠ ʥʘ ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ ʨʝʤʦʥʪ, 

ʛʨʥ/ʛʘ; ὅˏ  ɣ ï ʚʘʨʪʽʩʪʴ ʚʪʨʘʪ ʫʨʦʞʘʶ ʢʦʤʙʘʡʥʦʤ, ʛʨʥ/ʛʘ; ὅˎ ˏ ɣ ï ʚʘʨʪʽʩʪʴ 

ʙʽʦʣʦʛʽʯʥʠʭ ʚʪʨʘʪ ʫʨʦʞʘʶ ʽʟ-ʟʘ ʪʨʠʚʘʣʽʰʠʭ ʪʝʨʤʽʥʽʚ ʞʥʠʚ, ʛʨʥ/ʛʘ; ὅ˟  ̨ï 

ʚʘʨʪʽʩʪʴ ʚʪʨʘʪ ʫʨʦʞʘʶ ʟ ʪʝʭʥʽʯʥʠʭ ʧʨʠʯʠʥ, ʛʨʥ/ʛʘ; ὅ̃  ï ʟʘʪʨʘʪʠ ʥʘ 
ʚʽʜʨʘʭʫʚʘʥʥʷ ʪʘ ʧʦʜʘʪʢʠ, ʛʨʥ/ʛʘ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʽ ʜʝʨʞʘʚʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʥʦʚʠʭ ʢʦʤʙʘʡʥʽʚ ʚʩʪʘʥʦʚʣʝʥʽ 

ʥʦʨʤʘʪʠʚʥʽ ʚʪʨʘʪʠ ʚ ʤʝʞʘʭ 2,5-3% (ʜʣʷ ʨʦʟʨʘʭʫʥʢʽʚ ʧʨʠʡʤʘʻʤʦ ʩʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ 2,75%). ɺʦʥʠ ʩʢʣʘʜʘʶʪʴʩʷ ʽʟ ʚʪʨʘʪ ʟʘ ʞʘʪʢʦʶ ʚʥʘʩʣʽʜʦʢ 

ʥʝʛʝʨʤʝʪʠʯʥʦʩʪʽ, ʚʽʜ ʥʝʜʦʤʦʣʦʪʫ ʽ ʥʘʷʚʥʦʩʪʽ ʚʽʣʴʥʦʛʦ ʟʝʨʥʘ ʚ ʩʦʣʦʤʽ (ʟʘ 

ʢʣʘʚʽʰʘʤʠ) ʪʘ ʧʦʣʦʚʽ (ʟʘ ʦʯʠʩʪʢʦʶ). 

ɺʘʨʪʽʩʪʴ ʮʠʭ ʚʪʨʘʪ (ὅˏ )ɣ ʜʣʷ ʨʽʟʥʠʭ ʤʘʨʦʢ ʢʦʤʙʘʡʥʽʚ ʥʘʧʠʰʝʤʦ ʫ 
ʚʠʛʣʷʜʽ ʚʠʨʘʟʫ: 

ὅˏ ˠ Ὧ̠ ˛ Ͻ̇Ὗ̝ Ͻx ,̝     (2) 

ʜʝ Ὧ̠ ˛  ̇ï ʢʦʝʬʽʮʽʻʥʪ ʚʪʨʘʪ ʟʘ ʢʦʤʙʘʡʥʦʤ; Ὗ̝ ï ʙʽʦʣʦʛʽʯʥʘ ʫʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʘ, 

ʮ/ʛʘ; ˣ̝  ï ʟʘʢʫʧʽʚʝʣʴʥʘ ʮʽʥʘ ʧʨʦʜʫʢʮʽʾ, ʛʨʥ/ʮ. 

ɺʘʨʪʽʩʪʴ ʙʽʦʣʦʛʽʯʥʠʭ ʚʪʨʘʪ ʫʨʦʞʘʶ (ὅˎ ˏ)ɣ ʚʠʟʥʘʯʘʻʤʦ ʟʘ ʬʦʨʤʫʣʦʶ: 

ὅˎ ˏˠ
Ͻˎ Ͻx Ͻ̝˜ Ͻˑː

ˑ
,      (3) 

ʜʝ Ὗ  ï ʤʘʢʩʠʤʘʣʴʥʘ ʫʨʦʞʘʡʥʽʩʪʴ ʚ ʧʝʨʽʦʜ ʧʦʚʥʦʛʦ ʜʦʟʨʽʚʘʥʥʷ ʧʰʝʥʠʮʽ, 

ʮ/ʛʘ; Ὧ̃  ˑï ʢʦʝʬʽʮʽʻʥʪ ʚʪʨʘʪ ʟʘ ʧʝʨʽʦʜ ʧʦʚʥʦʛʦ ʜʦʟʨʽʚʘʥʥʷ ʧʰʝʥʠʮʽ, %; Ὧˎ ï 

ʢʦʝʬʽʮʽʻʥʪ ʙʽʦʣʦʛʽʯʥʠʭ ʚʪʨʘʪ ʫʨʦʞʘʶ; ὡˑ  ï ʜʝʥʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʢʦʤʙʘʡʥʫ, 

ʛʘ. 

ɺʘʨʪʽʩʪʴ ʚʪʨʘʪ ʫʨʦʞʘʶ ʟ ʪʝʭʥʽʯʥʠʭ ʧʨʠʯʠʥ (ὅ˟ )̨ (ʧʨʦʩʪʦʾ ʢʦʤʙʘʡʥʽʚ ʽʟ 
ʟʘ ʚʽʜʤʦʚ) ʟʘ ʧʝʨʽʦʜ ʞʥʠʚ Ὕ ʩʢʣʘʜʝ: 

ὅ˟ ˛ ὅ̃ Ͻ̋Ὕ̃  ̋     (4) 

ʜʝ ὅ̃  ̋ï ʚʘʨʪʽʩʪʴ ʛʦʜʠʥʠ ʧʨʦʩʪʦʶ ʢʦʤʙʘʡʥʘ ʟʘ ʧʝʨʽʦʜ Ὕ, ʛʨʥ/ʛʦʜ.; Ὕ̃  ̋ï ʯʘʩ 

ʧʨʦʩʪʦʶ ʢʦʤʙʘʡʥʘ ʟʘ ʧʝʨʽʦʜ Ὕ, ʛʦʜ. 

ɺ ʨʦʙʦʪʽ [6] ʚʘʨʪʽʩʥʽ ʚʪʨʘʪʠ ʚʽʜ ʥʝʜʦʦʪʨʠʤʘʥʥʷ ʫʨʦʞʘʶ, ʟʘ ʨʘʭʫʥʦʢ 

ʪʨʠʚʘʣʽʰʠʭ ʪʝʨʤʽʥʽʚ ʟʙʠʨʘʥʥʷ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʚʽʜʤʦʚʘʤʠ ʟ ʪʝʭʥʽʯʥʠʭ ʧʨʠʯʠʥ 

ʚʠʟʥʘʯʝʥʽ ʟʘ ʟʘʣʝʞʥʽʩʪʶ: 
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ὅ˟ ˛ Ὧˏ ϽὟ Ͻx˔ϽὈ      (5) 

ʜʝ Ὧˏ ï ʢʦʝʬʽʮʽʻʥʪ ʚʨʘʭʫʚʘʥʥʷ ʚʪʨʘʪ ʧʨʦʜʫʢʮʽʾ ʧʨʠ ʟʘʪʷʛʫʚʘʥʥʽ ʪʝʨʤʽʥʽʚ 

ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ ʚʽʜ ʦʧʪʠʤʘʣʴʥʦʛʦ ʤʦʤʝʥʪʫ ʥʘ ʦʜʠʥʠʮʶ ʯʘʩʫ; Ὀ ï 

ʚʽʜʭʠʣʝʥʥʷ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ ʚʽʜ ʦʧʪʠʤʘʣʴʥʦʛʦ ʘʛʨʦʪʝʭʥʽʯʥʦʛʦ ʪʝʨʤʽʥʫ ʟ 

ʪʝʭʥʽʯʥʠʭ ʧʨʠʯʠʥ, ʜʥʽʚ; Ὗ  ï ʟʥʘʯʝʥʥʷ ʫʨʦʞʘʡʥʦʩʪʽ, ʱʦ ʤʦʞʝ ʙʫʪʝ 

ʦʪʨʠʤʘʥʝ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʨʦʙʦʪʠ ʚ ʘʛʨʦʪʝʭʥʽʯʥʽ ʪʝʨʤʽʥʠ, ʮ/ʛʘ. 

ʇʨʦʮʝʩ ʨʦʙʦʪʠ ʢʦʤʙʘʡʥʘ ʨʦʟʛʣʷʜʘʚʩʷ ʫ ʚʠʛʣʷʜʽ ʩʠʩʪʝʤʠ ʤʘʩʦʚʦʛʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʜʝ ʫ ʷʢʦʩʪʽ ʘʧʘʨʘʪʫ ʨʦʟʛʣʷʜʘʣʘʩʴ ʤʘʰʠʥʘ, ʚʽʜ ʷʢʦʾ ʧʦʩʪʫʧʘʻ 

ʧʦʪʽʢ ʚʽʜʤʦʚ, ʱʦ ʟʤʫʰʫʶʪʴ ʪʝʭʥʽʢʫ ʧʨʦʩʪʦʶʚʘʪʠ [3]. 

ʊʦʜʽ, ʟʚʘʞʘʶʯʠ ʥʘ ʚʠʧʘʜʢʦʚʽʩʪʴ ʚʝʣʠʯʠʥʠ ʧʨʦʩʪʦʾʚ ʟ ʪʝʭʥʽʯʥʠʭ 

ʧʨʠʯʠʥ (Ὕ̃ )̋ ʩʝʨʝʜʥʽʡ ʯʘʩ ʧʨʦʩʪʦʶ ʢʦʤʙʘʡʥʘ ʽʟ ʟʘ ʚʽʜʤʦʚ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ 

ʟʘ ʟʘʣʝʞʥʽʩʪʶ: 

Ὕ̃˝
Ͻ

Ͻρ Ὡ ,    (6) 

ʜʝ ‗ ï ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʚʽʜʤʦʚ ʟʘ ʧʝʨʽʦʜ ʟʙʠʨʘʥʥʷ Ὕ, 1/ʛʦʜ.; ‘ ï ʽʥʪʝʥʩʠʚʥʽʩʪʴ 
ʚʽʜʥʦʚʣʝʥʥʷ ʢʦʤʙʘʡʥʘ ʟʘ ʧʝʨʽʦʜ ʞʥʠʚ Ὕ, 1/ʛʦʜ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʝʣʠʯʠʥʠ ‗ ʽ ‘ ʥʝʦʙʭʽʜʥʦ ʟʥʘʪʠ ʥʘʨʦʙʽʪʦʢ ʥʘ ʚʽʜʤʦʚʫ, 
ʩʝʨʝʜʥʽʡ ʯʘʩ ʚʽʜʥʦʚʣʝʥʥʷ ʽ ʬʘʢʪʦʨʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʮʽ ʧʦʢʘʟʥʠʢʠ. 

ɿʘʛʘʣʦʤ ʯʘʩ ʚʽʜʥʦʚʣʝʥʥʷ ʻ ʚʝʣʠʯʠʥʦʶ ʚʠʧʘʜʢʦʚʦʶ ʽ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʩʢʣʘʜʥʦʩʪʽ ʚʫʟʣʘ, ʘʛʨʝʛʘʪʫ, ʜʝʪʘʣʽ, ʷʢʘ ʚʽʜʤʦʚʠʣʘ, ʥʘʷʚʥʦʩʪʽ ʟʘʧʘʩʥʠʭ 

ʯʘʩʪʠʥ, ʽʥʩʪʨʫʤʝʥʪʫ, ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʤʦʤʝʥʪʽʚ ʱʦʜʦ ʫʩʫʥʝʥʥʷ ʚʽʜʤʦʚʠ, 

ʪʦʱʦ. ʁʦʛʦ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʥʘ ʦʩʥʦʚʽ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟʘ 

ʟʘʣʝʞʥʽʩʪʶ: 

Ὕ
В ̨,      (7) 

ʜʝ ὸ  ̨ï ʯʘʩ ʚʽʜʥʦʚʣʝʥʥʷ ʨʦʙʦʪʦʟʜʘʪʥʦʩʪʽ ʢʦʤʙʘʡʥʘ ʧʽʩʣʷ Ὥïʾ  ʚʽʜʤʦʚʠ, ʛʦʜ.; 

ά ï ʢʽʣʴʢʽʩʪʴ ʚʽʜʤʦʚ ʟʘ ʧʝʨʽʦʜ ʞʥʠʚ. 

ʅʘʨʦʙʽʪʦʢ ʥʘ ʚʽʜʤʦʚʫ ʻ ʦʩʥʦʚʥʦʶ ʚʝʣʠʯʠʥʦʶ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ 

ʥʘʜʽʡʥʽʩʪʴ ʤʘʰʠʥʠ ʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟ ʚʠʨʘʟʫ: 

Ὕ
В ̨

     (8) 

ʜʝ ὸ  ̨ï ʥʘʨʦʙʽʪʦʢ ʢʦʤʙʘʡʥʘ ʜʦ ʽïʾ  ʚʽʜʤʦʚʠ. 

ɿʥʘʯʝʥʥʷ ɚ ʽ ɛ ʻ ʦʙʝʨʥʝʥʠʤʠ ʚʝʣʠʯʠʥʘʤʠ ʥʘʨʦʙʽʪʢʫ ʥʘ ʚʽʜʤʦʚʫ ʽ ʯʘʩʫ 

ʚʽʜʥʦʚʣʝʥʥʷ, ʪʦʙʪʦ: 

‗      (9) 

‘      (10) 

 

ʊʘʙʣʠʮʷ 1 

ʅʘʨʦʙʽʪʦʢ ʥʘ ʚʽʜʤʦʚʫ ʟʝʨʥʦʟʙʠʨʘʣʴʥʠʭ ʢʦʤʙʘʡʥʽʚ (ʚ ʛʦʜʠʥʘʭ) ʩʢʣʘʣʘ 

(2021 ʨ): 
ɽʥʽʩʝʡ-1200 11 ACROS-540 44 TUCANO-450 210 

ʈʉʄ-101  21 ʇʆʃɽʉʔɽ GS12A1 90 LEXION-570 220 

ɼʦʥ-1500 ɹ 28 CLASS MEGA-370 110 JOHN DEERE-9660 250 
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ʈʠʩ. 1. ɿʘʣʝʞʥʽʩʪʴ ʪʝʨʤʽʥʫ 

ʞʥʠʚ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ɿʂ 

ʈʠʩ. 2. ɿʘʣʝʞʥʽʩʪʴ ʢʽʣʴʢʦʩʪʽ 

ʧʨʦʩʪʦʾʚ ʟ ʪʝʭʥʽʯʥʠʭ ʧʨʠʯʠʥ ʚʽʜ 

ʢʽʣʴʢʦʩʪʽ ɿʂ 

 

 
ʈʠʩ. 3. ɿʘʣʝʞʥʽʩʪʴ ʢʦʝʬʽʮʽʻʥ-

ʪʘ ʛʦʪʦʚʥʦʩʪʽ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ɿʂ 

ʈʠʩ. 4. ɿʘʣʝʞʥʽʩʪʴ ʧʠʪʦʤʠʭ 

ʧʨʦʩʪʦʾʚ ʟ ʪʝʭʥʽʯʥʠʭ ʧʨʠʯʠʥ  

(CLASS MEGA-370) 

 

ʊʘʢ ʷʢ ʚʝʣʠʯʠʥʘ D (5) ̒  ʟʥʘʯʝʥʥʷʤ ʧʨʦʩʪʦʾʚ ʤʘʰʠʥʠ, ʱʦ ʚʠʟʥʘʯʝʥʝ ʟʘ 

(6) ʧʽʩʣʷ ʧʽʜʩʪʘʥʦʚʢʠ ʚ (5) ʦʪʨʠʤʘʻʤʦ: 

ὅ˟ ˛ Ὧˏ ϽὟ Ͻx˔ ρ Ὡ ,(11) 

ʇʨʠʚʝʜʝʥʘ ʨʦʟʨʦʙʣʝʥʘ ʤʝʪʦʜʠʢʘ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʟʝʨʥʦʟʙʠʨʘʣʴʥʠʭ ʢʦʤʙʘʡʥʽʚ ʽʟ ʚʨʘʭʫʚʘʥʥʷʤ ʾʭ ʥʘʜʽʡʥʦʩʪʽ ʨʝʘʣʽʟʦʚʘʥʘ ʥʘ 

ʧʨʠʢʣʘʜʽ ʧʘʨʢʫ ʢʦʤʙʘʡʥʽʚ ʂʠʾʚʩʴʢʦʾ ʦʙʣʘʩʪʽ. 

ʇʨʠ ʮʴʦʤʫ ʩʝʨʝʜʥʽʡ ʯʘʩ ʚʽʜʥʦʚʣʝʥʥʷ ʢʦʤʙʘʡʥʽʚ ʩʢʣʘʚ 3,6 ʛʦʜʠʥ. 
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ʅʘ ʨʠʩ. 1-3 ʧʨʠʚʝʜʝʥʽ ʟʘʣʝʞʥʦʩʪʽ ʧʝʨʽʦʜʫ ʟʙʠʨʘʥʥʷ, ʯʘʩʫ ʧʨʦʩʪʦʾʚ ʟ 

ʪʝʭʥʽʯʥʠʭ ʧʨʠʯʠʥ ʽ ʥʘʜʽʡʥʦʩʪʽ ʧʘʨʢʫ ʢʦʤʙʘʡʥʽʚ ʚʽʜ ʢʽʣʴʢʦʩʪʽ 

ʟʝʨʥʦʟʙʠʨʘʣʴʥʠʭ ʢʦʤʙʘʡʥʽʚ ʫ ʛʦʩʧʦʜʘʨʩʪʚʽ. 

ɿʘʣʝʞʥʦʩʪʽ ʦʪʨʠʤʘʥʽ ʜʣʷ ʛʦʩʧʦʜʘʨʩʪʚʘ ʟ ʦʙôʻʤʦʤ ʨʦʙʽʪ ʙʽʣʴʰʝ 10000 

ʛʘ, ʘʛʨʦʪʝʭʥʽʯʥʠʡ ʪʝʨʤʽʥ ʞʥʠʚ 14 ʜʥʽʚ, ʘ ʪʨʠʚʘʣʽʩʪʴ ʟʤʽʥʠ ʩʢʣʘʜʘʣʘ 18 ʛʦʜ. 

ʈʠʩ. 1 ʧʦʢʘʟʫʻ, ʱʦ ʟʙʠʨʘʥʥʷ ʚ ʘʛʨʦʪʝʭʥʽʯʥʠʡ ʪʝʨʤʽʥ ʤʦʞʣʠʚʝ ʧʨʠ ʥʘʷʚʥʦʩʪʽ 

ʚ ʛʦʩʧʦʜʘʨʩʪʚʽ 24 ʢʦʤʙʘʡʥʽʚ, ʘ ʧʨʠ ʙʽʣʴʰʽʡ ʾʭ ʢʽʣʴʢʦʩʪʽ ʮʝʡ ʪʝʨʤʽʥ 

ʩʪʠʩʢʘʻʪʴʩʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʫʥʠʢʥʫʪʠ ʚʪʨʘʪ ʟʝʨʥʘ ʽʟ-ʟʘ ʦʩʠʧʘʥʥʷ. 

ɿʘʣʝʞʥʽʩʪʴ ʥʘ ʨʠʩ. 2 ʧʦʢʘʟʫʻ ʱʦ ʞʥʠʚʘ ʪʨʠʚʘʪʠʤʫʪʴ 14 ʜʥʽʚ ʟʘ 

ʜʦʧʦʤʦʛʦʶ 24 ʢʦʤʙʘʡʥʽʚ ʟ ʧʨʦʩʪʦʷʤʠ, ʱʦ ʥʝ ʧʝʨʝʚʠʱʫʶʪʴ 1,24 ʛʦʜ, ʯʠ 25 

ʢʦʤʙʘʡʥʘʤʠ ʟ ʧʨʦʩʪʦʷʤʠ 1,9 ʛʦʜ. 

ɿʘʣʝʞʥʽʩʪʴ (ʨʠʩ. 3) ʩʣʽʜ ʨʦʟʫʤʽʪʠ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: ʜʣʷ ʚʠʢʦʥʘʥʥʷ 

ʟʙʠʨʘʥʥʷ ʚ ʘʛʨʦʪʝʭʥʽʯʥʽ ʪʝʨʤʽʥʠ ʢʦʝʬʽʮʽʻʥʪ ʛʦʪʦʚʥʦʩʪʽ ʢʦʤʙʘʡʥʦʚʦʛʦ ʧʘʨʢʫ 

(ʧʨʠ 24 ʢʦʤʙʘʡʥʘʭ) ʤʘʻ ʙʫʪʠ ʥʝ ʤʝʥʰʝ 0,92, ʧʨʠ 25 ʢʦʤʙʘʡʥʘʭ ï ʥʝ ʤʝʥʰʝ 

0,88, ʪʦʱʦ (ʧʨʠ 29 ʢʦʤʙʘʡʥʘʭ ï ʥʝ ʤʝʥʰʝ 0,76). 

ʆʪʨʠʤʘʥʽ ʛʨʘʬʽʢʠ ʧʠʪʦʤʠʭ ʩʫʤʘʨʥʠʭ ʟʘʪʨʘʪ ʧʦ ʢʦʞʥʽʡ ʤʘʨʮʽ 

ʢʦʤʙʘʡʥʽʚ ʚʽʜ ʾʭ ʦʩʥʦʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢ: ʥʘʨʦʙʽʪʢʫ ʥʘ ʚʽʜʤʦʚʫ 

ʽ ʯʘʩʫ ʚʽʜʥʦʚʣʝʥʥʷ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʾʭ ʥʘʜʽʡʥʽʩʪʴ ʟ ʧʦʟʠʮʽʾ 

ʙʝʟʚʽʜʤʦʚʥʦʩʪʽ ʽ ʨʝʤʦʥʪʦʧʨʠʜʘʪʥʦʩʪʽ. ʅʘ ʨʠʩ. 4 ʧʨʠʚʝʜʝʥʽ ʟʘʣʝʞʥʦʩʪʽ 

ʧʠʪʦʤʠʭ ʩʫʤʘʨʥʠʭ ʟʘʪʨʘʪ ʚʽʜ ʥʘʨʦʙʽʪʢʫ ʥʘ ʚʽʜʤʦʚʫ ʽ ʯʘʩʫ ʚʽʜʥʦʚʣʝʥʥʷ 

ʢʦʤʙʘʡʥʘ CLASS MEGA-370. 
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For a long time, SDH/PDH technologies served as the basis for engineering 

management as an independent element of system engineering [1]. However, the 

analysis of foreign experience [2] of development indicates an active transition to 

packet-oriented technologies (Carrier Ethernet and MPLS-TP) [3]. 

The need for a uniform way of transmitting data led to the development of 

Ethernet technology, which formed the basis of the IEEE 802.3 standard. 

However, Ethernet technology did not have data transmission synchronism (Fig. 

1)). This led to the impossibility of guaranteed and timely delivery of data packets. 

A number of technologies over Ethernet have been developed to address the 

shortcomings, but many of them have a high implementation cost. In the early 

2000s a new technology has appeared - Carrier Ethernet (CE), or carrier-class 

Ethernet [4]. A distinctive feature of CE technology from other carrier-class 

technologies is the presence of standardized OAM mechanisms (Operation, 

Administration, Maintenance ï operation, administration and maintenance) to 

achieve key management goals. 

 

 
Fig. 1. Components for local yield detection in a combine harvester. 
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The technical committee within the framework of CE technology describes 

solutions for effective network management and, based on the OAM provisions, 

provides end-to-end fault management (Fault Management), performance 

management (Performance Management), configuration management 

(Configuration Management), as well as monitoring of performance parameters 

(Performance Management) across multiple interconnected networks. 

Each of the listed types of management has its own set of functions [3], the 

totality of which allows you to manage faults, network performance and 

configuration, as well as manage the interaction of several networks. 

In networks built on the basis of CE technology, there are three domains 

(levels): a reference domain (core), an access domain (access), and an aggregation 

domain (aggregation) [5]. CE technology generally refers to an access domain and 

an aggregation domain (Fig. 2). 

 

 
Fig. 2. Sensor configuration for mass flow detection in a forage combine. 

 

Engineering management will become an independent element of the 

system engineering of the Russian industry is built on the basis of a three-level 

model [1] with the allocation of: the transport level, the aggregation level and the 

access level. Moreover, the aggregation level provides termination, summation of 

subscriber traffic and connection to the transport level of the data transmission 

network between different access level networks. 

Since, in accordance with [1], when choosing equipment for engineering 

management, the requirements for the openness of the applied telecommunication 

technologies and their compliance with departmental and international standards 

must be implemented, Carrier Ethernet technology must ensure the compatibility 

of such equipment. At the moment, there are no clear rules for defining the 

boundaries between the levels of engineering management and become 
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independent elements of the system engineering of the agrarian industry. 

Depending on the features, these boundaries vary widely. 
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The enterprise's provision of harvesters and the level of their use 

significantly affect the gross harvest of agricultural crops, since late harvesting 

leads to significant losses of the grown crop [1]. It is known, for example, that 

grain losses reach 25-30% due to a delay in harvesting grain ears for 10-12 days. 

Delaying the harvest of sugar beets can lead to a complete loss of the harvest due 

to the onset of frosts, which make harvesting impossible [2]. Therefore, it is 

economically beneficial for entrepreneurs to have such a number of harvesters 

https://doi.org/10.22616/ERDev.2022.21.TF279
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that will ensure the harvesting of crops at the optimal time [3]. The actual supply 

of agricultural enterprises with harvesters is characterized by an indicator of their 

number by type per 1,000 ha of harvested area or the inverse ratio - the size of the 

harvested area of a certain crop with the available number of harvesters of the 

corresponding type [4]. 

In 2021, 30,000 grain harvesters worked in agricultural enterprises. One 

grain harvester accounted for 250 hectares of grain sowing, which is significantly 

more than in previous years (by 1.8 times). The insufficient supply of grain 

harvesters leads to large annual losses of grain, approximately 6-8 million tons. If 

such losses were not allowed, then, by selling this grain at world prices (say, at 

120 US dollars per 1 ton), it would be possible to obtain an additional 720 - 900 

million dollars of income and with these funds to purchase more than 6 thousand 

combine harvesters for their annual needs of 7,000 units [5]. However, the 

assessment of this indicator must be carried out taking into account the 

productivity of combines, which is constantly growing in their new modifications. 

For example, modern domestic and foreign grain harvesters are significantly more 

productive than the old brands of these machines ("Niva", "Kolos", "Don-1500"). 

Therefore, there was a natural tendency to increase the harvested area per 

harvester. This factor is taken into account by the indicator of the degree of 

provision of agricultural enterprises with harvesters. It is determined by the ratio 

of their actual availability to the normative need of enterprises for harvesters, 

which is calculated according to the formula: 

ὲ
Ὗ

ὝϽὢϽὑϽὑϽὑ
 

where Ὗ ï harvesting area of culture, ha; Ὕ ï the duration of crop harvesting, 

during which crop losses are not allowed, days; ὢ ï variable production rate, ha. 

At large agricultural enterprises, the majority of crops are harvested 

according to current technology, thanks to which the terms of harvesting work are 

reduced, therefore, crop losses are reduced, and savings are achieved due to the 

elimination of auxiliary operations. At the same time, as practice and scientific 

studies of a number of economists and technologists show, the greatest effect of 

flow technologies is achieved by group use of machines and optimal supply of 

harvesters with vehicles. 

The efficiency of combine harvesters is determined by indicators of 

intensity, productivity and economy. Intensity indicators include the number of 

machine-days worked by one combine and separately machine-changed per 

season. They are calculated by dividing the machine-days (machine-shifts) 

worked by a certain type of combine by the average seasonal number of combines 

(both those that worked and those, which did not work). The productivity of 

harvesters is determined by such indicators as the number of harvested hectares 

per harvester per season, by machine-day and machine-shift. The first of the 

named indicators is calculated by dividing the harvested area by a certain type of 

combine harvesters by their average seasonal quantity, the second two indicators 
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are calculated by analogy with the only feature that the denominator takes worked 

machine days (machine shifts). 

For grain harvesters, such important productivity indicators as the volume 

of grain threshed by one harvester per season, per machine day, and one machine 

shift are also determined. In order to calculate these indicators, the numerator is 

operated on the received grain in the bunker weight. The economic efficiency of 

combine harvesters is judged by the indicators of cost price of 1 ha of harvested 

area and fuel consumption for the same area. In particular, the cost price of 1 ha 

of harvested area is determined by dividing the sum of all costs for the operation 

of harvesters of a certain type (wages of workers of the assembly complex with 

accruals, depreciation, fuel and oil, repairs, transportation costs) by the harvested 

area. Fuel consumption per 1 ha of harvested area by the "Slavutich" harvester at 

a yield of 45-48 tons of grain from 1 ha is 18.2 l, and, say, by the "Medion-310" 

harvester at the same yield - 16.8 l. 

Analyzing the work of the harvester park according to the considered 

indicators, it should be remembered that the indicator of the number of machine-

days worked by one harvester to a certain extent characterizes the duration of 

harvesting the corresponding crop in the farm. Therefore, it is expedient to 

evaluate the performance of harvesters of the corresponding type according to this 

indicator from the standpoint of the established terms of harvesting this crop and 

taking into account productivity indicators. Taking this into account, for a 

generalized assessment of the level of utilization of the enterprise's harvester fleet, 

it is possible to use the integral indicator ὰ, calculated by the expression: 

ὰ
Ὕ

Ὂ
Ͻ
Ὂ

Ὄ Ͻὸ
 

where Ὕ ï the optimal period of crop harvesting, days; Ὂ ï the actual period of 

crop collection, days; Ὂ ï the actual area harvested by the harvester per daylight, 

ha; Ὄ  ï production rate for 1 hour, ha; ὸ ï normative duration of work of the 

harvester during the daylight hours. 

As of 2014, many enterprises had an insufficient level of supply of wood 

or other types of harvesters. An extremely negative phenomenon on the domestic 

market of combines, primarily grain combines, is that a large number of them are 

imported annually. It should be borne in mind that in the European market, six 

giant companies control 97% of the combine harvester market and 76% of the 

tractor market, that is, the world agricultural machinery industry is characterized 

by a significant increase in the concentration and monopolization of production. 

However, there is every reason to believe that the domestic industry is capable of 

fully meeting the needs of agricultural enterprises in grain harvesters. Thus, the 

only specialized plant in Ukraine for the production of grain harvesters, OOO 

NPP "Khersonmash" is capable of producing 1.5 thousand units annually with 

state support. Grain harvesters. This would make it possible to attract about 200 

industrial enterprises to cooperation and additionally create 15,000 jobs. side 
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places. By 2012, the plant produced an improved "Slavutich" harvester, which is 

more productive and reliable than its predecessors. 

In 2011, 21 such harvesters belonging to the mechanized brigade of MTS 

of the State Food and Grain Corporation of Ukraine (GP ZKU) were collected in 

the Kherson region in two weeks. 8.2 thousand ha of early grains, that is, the daily 

productivity of one combine was 28 ha, and it could harvest up to 40 ha. 

A new grain harvester "Skyf" has been constructed at the plant, using the 

most modern domestic and foreign know-how. In 2011, one of the modifications 

"Skyf-230" and "Skyf-230 A" already received a patent for industrial production. 

The plant completely switches to the production of these and other modifications 

of the "Skyf" harvesters, namely - the "Skyf-Tukano 440" harvester with a 

capacity of 9-12 kg/s. Grain harvesters are also produced at other plants in 

Ukraine (Kharkiv Plant named after Malyshev, Pavlograd Mechanical Plant). 

The problem of increasing the capacity to produce our own grain harvesters 

remains extremely relevant for Ukraine. In order to meet the technological needs 

of farmers in these combines, according to various estimates, it is necessary to 

supply 6-7.5 thousand of them annually to the village. units, and therefore Ukraine 

has to import a large amount of this equipment. In other words, we support not 

our own, but a foreign producer, and bear significant social losses for this. 

The methodology for determining the technological need for grain 

harvesters, taking into account their high productivity, requires clarification. 

According to the calculations of some economists, they do not need 75 thousand. 

units, and at least half as much. The need for such a clarification is also dictated 

by the fact that in Ukraine, new forms of organizing the collection of grain crops 

are introduced, which will be discussed further below. It is important that 

domestic grain harvesters are significantly (many times) cheaper than foreign 

brands "John Deer", "CASE 2166" and other analogues, and in terms of technical 

and operational characteristics, Ukrainian harvesters are not much inferior to 

foreign ones, and in some parameters are even superior. The practice of using 

domestic harvesters has shown that they are more reliable than their foreign 

counterparts on weedy, wet fields and on steep slopes. Moreover, domestic grain 

harvesters are universal and can harvest corn, sunflower, and fodder crops. By 

using them, the problem of providing spare parts disappears, and this reduces the 

cost of maintenance and, consequently, the cost of cleaning work. There are 

grounds to assert that the new "Skyf" combine harvesters are capable of 

successfully competing with foreign analogues in terms of all key performance 

and reliability parameters. 

It is important to note that in order to determine the advantages of one or 

another model of the harvester, it is necessary to focus not only on its purchase 

price and individual technical and economic characteristics, but also on the cost 

of threshing 1 ton of harvest. After all, this indicator reflects the price of the 

combine, operating costs, cost of spare parts, and reliability. According to some 

reports, the cost of threshing 1 ton of grain with KZS-9-1 "Slavutich" combines 
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is 7 dollars, while "John Deer" - 9500 - 17 dollars, "Claas Dominator" - 15.5 

"Massey Fearqusson MF-40 "(Canada) - $16. Despite the high productivity of 

domestic and foreign combine harvesters, many agricultural enterprises with a 

relatively small land area are economically unprofitable to purchase one or 

another type of combine harvester (one harvester can harvest up to 40 hectares of 

grain in a day). In this regard, the interstate use of combine harvesters, which are 

individually or jointly owned, is of particular importance. MTS - machine-

technology stations still play a significant role in the organization of cleaning 

work. 

The State Food and Grain Corporation of Ukraine (GPZ KU) demonstrates 

the modern organization of grain harvesting taking into account the geographical 

factor. In 2011, its machine-technology station managed and controlled the work 

of 500 harvesters, each of which was equipped with GPS-navigation, using the 

GPS-monitoring system. This made it possible to control the harvesting process, 

avoid downtime, observe the harvesting schedule, and save money. In addition to 

grain harvesting on the corporation's lands, its 17 teams (the teams include 

combine harvesters, mechanics, drivers) carry out harvesting in the fields of 

agricultural producers who do not have or lack their own grain harvesting 

equipment (contract price - UAH 300 per 1 ha). The corporation plans to purchase 

up to 2,000 more. harvesters (the total fleet of harvesters will be 2.5 thousand 

units). This will allow gathering not by one column from the south to the center, 

and then to the north and west, but by two. Such a practice of grain collection, 

which takes into account the geographical factor, is effective: it significantly 

reduces the need for harvesters, shortens harvesting time, and, consequently, 

minimizes grain losses, and reduces costs per unit of harvested area. 
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Most measurements were performed in ñN46 B20 AAò spark-ignited 

inline- four-cylinder engine, naturally aspirated with a total displacement of 1995 

cm3 (84 mm bore, 90 mm stroke, geometric compression ratio 10, four valves per 

cylinder). The engine operated with stoichiometric fuel/air ratio and had port-fuel 

injection with load being controlled by variable valve lift and phasing. Actuators, 

ignition, and injection were managed by the production engine control unit 

(ECU), to which we had read-out access only. On the endoscopically accessed 

flywheel-side cylinder the crank-angle resolved pressure was measured in the 

cylinder, intake, and exhaust. The fueling system used the production injectors, 

but the endoscopically accessed cylinder had a separate fuel supply, such that it 

could be operated on surrogate fuels without unknown fluorescing compounds. 

All measurements were performed in continuously fired operation. 

The engine was operated at 2000 min-1, 4 bar indicated mean effective 

pressure, with maximum intake and exhaust valve lifts of 2.2 and 9.7 mm, 

respectively. Ignition occurred at -34.5 ÁCA. In this paper, zero ÁCA is taken to 

be compression top-dead center, i.e., crank angles during intake and compression 

are negative. 

In addition to experiments in this inline-4 (I4) production engine, we also 

acquired auxiliary image sequences of combustion chemiluminescence in two 

single-cylinder engines: First, our fully optically accessible SI engine, which has 

cylinder parameters very similar to the I4 production engine, including reduced 

valve lift; second, in an endoscopically accessed single-cylinder motorcycle 

engine at the IFKM in Karlsruhe (Rotax 650 cm3, 100 mm bore, 83 mm stroke, 

CR 10.8, 4 valves, about 9 mm valve lift). Operating conditions were not identical, 

but similar enough for the qualitative comparison that will follow. Details can be 

found in [1]. 

https://doi.org/10.22616/ERDev.2022.21.TF279
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Figure 1 schematically shows the geometry of engine and optics, Table 1 

and Table 2 give keys to filters and other elements that were interchanged between 

different experiments, and Figure 2 gives an overview of the most important 

spectral features in emission and detection. More detail can be found in [2]. 

 

 

Fig. 1. Engines and optics. For numbered elements, see Tables 1 and 2. a ï 

Two-color tracer-LIF and simultaneous anisole-LIF / OH*-CL, b ï endoscopic 

combustion imaging, c ï combustion imaging in the optical engine. 

 

 
Fig. 2. Spectral overview of emission and detection. (a) Toluene and anisole 

LIF at different temperatures, and transmission of the filters used for two-color 

detection. (b) anisole LIF, chemiluminescence (CL), and filter transmission for 

OH*-detection (and simultaneous anisole LIF). CL spectrum from [1] for 

conditions similar to current ones. 

 

Two variants of tracer LIF were used: (i) Two-color tracer-LIF and (ii) 

simultaneous anisole LIF / OH*-imaging. Refer to Figure 1a and Figure 2a and b. 

A frequency-quadrupled Nd:YAG laser, supplying 266 nm pulses with 

1.5 mJ/pulse at a maximum repetition rate of 10 Hz, excited LIF of 20% toluene 

or 2.5% anisole dissolved in the base surrogate fuel iso-octane [3]. The laser input 
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port, 12 mm in diameter, was located between and below the intake runners [4]. 

The light-sheet forming optics were mounted in a bushing and consisted of a 

cylindrical telescope laterally compressing the beam and, closest to the 

combustion chamber, a negative cylindrical lens forming a vertically diverging 

sheet [5]. A sapphire window (thickness 3 mm) protected the assembly against 

the cylinder pressure. 

As shown in Figure 2a for a few selected temperatures, with increasing 

temperature the spectra of both anisole and toluene exhibit a spectral red-shift. 

By measuring the signal from two suitably chosen spectral regions (ñcolorsò) the 

temperature can be determined from the spectral ratio. For quantitative 

thermometry, the signal ratio of the two spectral regions then needs to be related 

to the corresponding gas-phase temperature by calibration. This calibration is 

far from trivial and was not satisfactory at the time of writing, thus we will  

limit  the discussion to an overview of raw image quali ty, which still provides 

interesting insights. The detection port was collinear with the crankshaft and had 

a minimum diameter of 12 mm. A thin titanium bushing with a press-fit sapphire 

window of 2.7 mm thickness provided pressure sealing. The front endoscope 

projected a real intermediate image onto a field lens, from which it was imaged 

onto the detector by a refractive-diffractive relay lens. This diffractive element 

employed here is designed to provide chromatic correction from 275ï350 nm. 

For two-color tracer-LIF, a beam splitter mounted in between the endoscope 

and the relay reflected light above 310 nm onto an intensified CCD yielding an 

image from the ñredò part of the LIF spectrum, while the transmitted light below 

310 nm was detected by an identical camera as the ñblueò channel. Band-pass 

filters further constrained the spectral range of each ñcolorò channel to block 

fluorescence not originating from the tracer, for example, from engine oil. A long-

pass filter blocked reflected laser light. Both cameras were gated for 300 ns 

bracketing the laser pulse. 

For simultaneous anisole-LIF / OH*-imaging, the same basic arrangement 

was used, but with different filters and intensifier gates. Since, as Figure 2b shows, 

anisole LIF and OH*-CL spectrally overlap, a beam splitter distributed 50% of the 

collected light onto each camera. Anisole LIF was separated from stray laser light 

by a long-pass filter, while CL originating from OH* was detected through a band-

pass filter with the camera gate extended to 15 Õs, slightly delayed from the LIF-

detection gate. 

The arrangement for  combustion  imaging,  summarized  in Figure 1b, and 

Figure 2b and c, was much simpler. A single camera and lens imaged the flameôs 

chemiluminescence, either from the field lens of the endoscope (in the production 

engines), or directly from within the combustion chamber (in the optical engine). 
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ʋɼʂ 631.331 

 

ɸʅɸʃɯɿ ʂʆʈʆɿɯʁʅʆ-ɸʂʊʀɺʅʀʍ ʂʃɯʄɸʊʀʏʅʀʍ ʌɸʂʊʆʈɯɺ  

ʇɯɼ ʏɸʉ ɿɹɽʈɯɻɸʅʅʗ ɿɽʈʅʆɿɹʀʈɸʃʔʅʀʍ ʂʆʄɹɸʁʅɯɺ 

 

ʂʫʟʴʤʠʯ ɯ. ʄ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʪʘ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ 

 

ɼʦ ʦʩʥʦʚʥʠʭ ʢʦʨʦʟʽʡʥʦ-ʘʢʪʠʚʥʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ ʚʽʜʥʦʩʷʪʴʩʷ: 

ʚʽʜʥʦʩʥʘ ʚʦʣʦʛʽʩʪʴ (ὡ, %) ʪʘ ʪʝʤʧʝʨʘʪʫʨʘ (Ὕ, ÁC) ʧʦʚʽʪʨʷ, ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ 

(ὦ, ʤʤ), ʩʦʥʷʯʥʘ ʨʘʜʽʘʮʽʷ (ʽʥʩʦʣʷʮʽʷ, ʢɺʪĀʛʦʜ/ʤ2). ɼʦʩʣʽʜʞʝʥʥʷ ʟʘʭʠʩʥʠʭ 

ʧʦʢʨʠʪʪʽʚ ʥʘ ʘʪʤʦʩʬʝʨʦʩʪʽʡʢʽʩʪʴ ʧʨʦʚʦʜʠʣʠʩʴ ʫ ɾʘʰʢʽʚ ʏʝʨʢʘʩʴʢʦʾ ʦʙʣʘʩʪʽ 

ʫ 2018 ï 2021 ʨʦʢʘʭ. ʅʘʡʤʝʥʰʝ ʦʧʘʜʽʚ ʚʠʧʘʜʘʻ ʫ ʣʶʪʦʤʫ, ʫ ʩʝʨʝʜʥʴʦʤʫ 

18 ʤʤ, ʙʽʣʴʰʝ ï ʫ ʣʠʧʥʽ, ʫ ʩʝʨʝʜʥʴʦʤʫ 38 ʤʤ. ʉʝʨʝʜʥʷ ʤʽʩʷʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ 

ʧʦʚʽʪʨʷ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ çʤʽʥʫʩè 12,8 Áʉ ʫ ʩʽʯʥʽ ʜʦ çʧʣʶʩè 22,6Áʉ ʫ ʣʠʧʥʽ 

(ʨʠʩ. 1). 

 

ʉʽʯʝʥʴ 2021 ʨʦʢʫ ʥʘ ɾʘʰʢʽʚʱʠʥʽ ʚ ʮʽʣʦʤʫ ʚʠʜʘʚʩʷ ʪʝʧʣʠʤ ʪʘ ʟ 

ʥʘʜʤʽʨʥʦʶ ʢʽʣʴʢʽʩʪʶ ʦʧʘʜʽʚ. 

ʇʨʠ ʮʴʦʤʫ ʧʦʛʦʜʘ ʙʫʣʘ ʥʝʩʪʽʡʢʦʶ. ɺʽʜʤʽʯʘʣʠʩʴ 3 ʧʝʨʽʦʜʠ ʪʝʧʣʦʾ ʪʘ 

ʜʫʞʝ ʪʝʧʣʦʾ ʧʦʛʦʜʠ, ʷʢʽ ʯʝʨʛʫʚʘʣʠʩʴ ʟ 2 ʧʝʨʽʦʜʘʤʠ ʭʦʣʦʜʥʦʾ, ʚ ʦʢʨʝʤʽ ʜʥʽ 

https://doi.org/10.22616/ERDev2019.18.%20N451
http://dx.doi.org/10.31548/machenergy2021.03.157
https://doi.org/10.15587/1729-4061.2021.239292
https://doi.org/10.22616/ERDev.2022.21.TF279
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ʜʫʞʝ ʭʦʣʦʜʥʦʾ ʧʦʛʦʜʠ. ʅʘʡʙʽʣʴʰ ʪʝʧʣʦ ʙʫʣʦ ʥʘ ʧʦʯʘʪʢʫ ʪʘ ʚ ʢʽʥʮʽ ʤʽʩʷʮʷ, 

ʢʦʣʠ ʩʝʨʝʜʥʴʦʜʦʙʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ ʙʫʣʘ ʧʦʟʠʪʠʚʥʦʶ ʪʘ ʚʠʱʦʶ ʟʘ ʥʦʨʤʫ ʥʘ 

2-6Ü. ʅʘʡʙʽʣʴʰ ʭʦʣʦʜʥʦ ʙʫʣʦ 24-26.01 ʢʦʣʠ ʩʝʨʝʜʥʴʦʜʦʙʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ 

ʩʪʘʥʦʚʠʣʘ 12-12.5Ü ʤʦʨʦʟʫ, ʱʦ ʥʠʞʯʝ ʚʽʜ ʥʦʨʤʠ ʥʘ 8Ü. 

 

 
ʈʠʩ. 1. ʉʝʨʝʜʥʷ ʤʽʩʷʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʪʘ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ὦ 
 

ɺ ʧʝʨʽʦʜ 17-19.01 ʘʢʪʠʚʥʽ ʧʽʚʜʝʥʥʽ ʮʠʢʣʦʥʠ ʟʘʩʠʧʘʣʠ ʚʠʩʦʢʠʤ ʰʘʨʦʤ 

ʩʥʽʛʫ ʋʤʘʥʴ ʪʘ ʋʤʘʥʩʴʢʠʡ ʨʘʡʦʥ. ʇʨʦʪʝ, ʚ ʦʩʪʘʥʥʽ ʜʥʽ ʤʽʩʷʮʷ ʧʽʜ ʚʧʣʠʚʦʤ 

ʚʽʜʣʠʛʠ ʡ ʪʫʤʘʥʽʚ ʩʥʽʛ ʤʘʡʞʝ ʟʽʡʰʦʚ ʟ ʧʦʣʽʚ. 

ʊʝʤʧʝʨʘʪʫʨʘ. ʉʝʨʝʜʥʷ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʟʘ ʤʽʩʷʮʴ ʩʪʘʥʦʚʠʣʘ 3Á 

ʤʦʨʦʟʫ, ʱʦ ʥʘ 3Á ʚʠʱʝ ʢʣʽʤʘʪʠʯʥʦʾ ʥʦʨʤʠ. 

ʄʘʢʩʠʤʘʣʴʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ, ʚ ʥʘʡʪʝʧʣʽʰʠʡ ʜʝʥʴ ʤʽʩʷʮʷ 7.01 ʽ 

30.01 ʧʽʜʚʠʱʫʚʘʣʘʩʴ ʜʦ 7-8 ʪʝʧʣʘ. ʇʦʚʝʨʭʥʷ ˇʨʫʥʪʫ 7.01 ʧʨʦʛʨʽʚʘʣʘʩʴ ʜʦ 9Á. 

ʄʽʥʽʤʘʣʴʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ, ʚ ʥʘʡʙʽʣʴʰ ʭʦʣʦʜʥʫ ʥʽʯ ʤʽʩʷʮʷ 25.01 

ʟʥʠʞʫʚʘʣʘʩʴ ʜʦ 20Á ʤʦʨʦʟʫ. ʇʦʚʝʨʭʥʷ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ ʦʭʦʣʦʜʞʫʚʘʣʘʩʴ ʜʦ 

28Á ʤʦʨʦʟʫ. 

ʆʧʘʜʠ, ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʧʝʨʝʚʘʞʥʦ ʫ ʚʠʛʣʷʜʽ ʩʥʽʛʫ. ɰʭ ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ 

ʟʘ ʤʽʩʷʮʴ ʩʪʘʥʦʚʠʣʘ 58,4 ʤʤ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 124 % ʤʽʩʷʯʥʦʾ ʥʦʨʤʠ. ɼʦʙʦʚʠʡ 

ʤʘʢʩʠʤʫʤ ʦʧʘʜʽʚ 18.01 ʩʪʘʥʦʚʠʚ 43,6 ʤʤ (93% ʚʽʜ ʤʽʩʷʯʥʦʾ ʥʦʨʤʠ). 

ʉʥʽʛʦʚʠʡ ʧʦʢʨʠʚ, ʱʦ ʩʬʦʨʤʫʚʘʚʩʷ 13 ʩʽʯʥʷ ʩʪʽʡʢʦ ʟʘʣʷʛʘʚ ʟʜʝʙʽʣʴʰʦʛʦ 

ʜʦ ʢʽʥʮʷ ʤʽʩʷʮʷ, ʦʜʥʘʢ ʡʦʛʦ ʚʠʩʦʪʘ ʟʤʽʥʶʚʘʣʘʩʴ. ʅʘʡʙʽʣʴʰʘ ʚʠʩʦʪʘ ʟʘ 

ʩʥʽʛʦʤʽʨʥʦʶ ʨʝʡʢʦʶ ʥʘ ʤʝʪʝʦʤʘʡʜʘʥʯʠʢʫ ʚʽʜʤʽʯʘʣʘʩʴ 19.01 ï 48 ʩʤ. 

ˆʨʫʥʪ ʟ ʢʽʥʮʷ ʧʝʨʰʦʾ ʜʝʢʘʜʠ ʜʦ ʢʽʥʮʷ ʤʽʩʷʮʷ ʙʫʚ ʤʝʨʟʣʠʡ. ʅʘ ʢʽʥʝʮʴ 

ʤʽʩʷʮʷ ʛʣʠʙʠʥʘ ʧʨʦʤʝʨʟʘʥʥʷ ʩʪʘʥʦʚʠʣʘ 11 ʩʤ. ʉʝʨʝʜʥʷ ʤʽʩʷʯʥʘ ʚʽʜʥʦʩʥʘ 

ʚʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ ʙʫʣʘ ʚʠʩʦʢʦʶ ʽ ʩʪʘʥʦʚʠʣʘ 85 %. 

ɺʽʪʝʨ. ʄʘʢʩʠʤʘʣʴʥʘ ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ ʚʧʨʦʜʦʚʞ 2-ʦʭ ʦʩʪʘʥʥʽʭ ʜʥʽʚ 

ʧʦʩʠʣʶʚʘʣʘʩʴ ʜʦ ʥʝʙʝʟʧʝʯʥʠʭ ʟʥʘʯʝʥʴ ʽ ʩʪʘʥʦʚʠʣʘ 16 ʤ/ʩ. ɺ ʨʝʰʪʫ ʜʥʽʚ 

ʤʘʢʩʠʤʘʣʴʥʘ ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ ʥʝ ʧʝʨʝʚʠʱʫʚʘʣʘ 9 ʤ/ʩ [1]. 

ʅʘ ʧʽʜʩʪʘʚʽ ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʩʝʨʝʜʥʽʭ ʤʽʩʷʯʥʠʭ ʜʘʥʠʭ ʚʠʟʥʘʯʝʥʦ ʩʝʨʝʜʥʽ 

ʨʽʯʥʽ ʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʚʦʣʦʛʦʩʪʽ ʧʦʚʽʪʨʷ, ʦʧʘʜʽʚ. ʉʝʨʝʜʥʷ ʨʽʯʥʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ï ʧʣʶʩ 9,6 ÁC, ʚʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ ï 64%, ʨʽʚʝʥʴ ʦʧʘʜʽʚ ï 

618 ʤʤ. 



ȳɍɱɜəɔɖ ɞɑɓ ɐɚɛɚɎɱɐɑɕ XɁȣȣȣ ȸɱɒəɌɜɚɐəɚɲ əɌɟɖɚɎɚɲ ɖɚəɠɑɜɑəɢɱɲ 

 
172 

ʇʘʨʘʤʝʪʨʠ ʢʣʽʤʘʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ ʚʧʣʠʚʘʶʪʴ ʥʘ ʰʚʠʜʢʽʩʪʴ ʢʦʨʦʟʽʾ 

ʚʫʛʣʝʮʝʚʠʭ ʩʪʘʣʝʡ ʪʘ ʩʪʘʣʝʚʠʭ ʧʦʚʝʨʭʦʥʴ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ. ʋ 

ʅʋɹʽʇ ʋʢʨʘʾʥʠ ʨʦʟʨʦʙʣʝʥʦ ʤʦʜʝʣʽ [1-3], ʱʦ ʚʩʪʘʥʦʚʣʶʶʪʴ ʟʚôʷʟʦʢ ʤʽʞ 

ʰʚʠʜʢʽʩʪʶ ʘʪʤʦʩʬʝʨʥʦʾ ʢʦʨʦʟʽʾ ʚʫʛʣʝʮʝʚʦʾ ʩʪʘʣʽ ʪʘ ʧʘʨʘʤʝʪʨʘʤʠ ʢʣʽʤʘʪʫ: 

╚╚Ȣ╣ ȟ ╦ ȟ ╣ ȟ     (1) 

ʜʝ ╚╚Ȣ╣ ï ʰʚʠʜʢʽʩʪʴ ʘʪʤʦʩʬʝʨʥʦʾ ʢʦʨʦʟʽʾ ʚʫʛʣʝʮʝʚʦʾ ʩʪʘʣʽ, ʤʢʤ/ʨʽʢ; 

╦ ï ʉʝʨʝʜʥʷ ʨʽʯʥʘ ʚʽʜʥʦʩʥʘ ʚʦʣʦʛʽʩʪʴ, %; 

╣ ï ʉʝʨʝʜʥʷ ʨʽʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ, Áʉ. 

ʋ ʬʦʨʤʫʣʽ (1) ʰʚʠʜʢʽʩʪʴ ʘʪʤʦʩʬʝʨʥʦʾ ʢʦʨʦʟʽʾ ʧʦʢʘʟʫʻ ʩʧʘʜ ʪʦʚʱʠʥʠ 

ʤʝʪʘʣʫ ʟʘ 1 ʨʽʢ. ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʚʪʨʘʪʠ ʤʘʩʠ ʤʝʪʘʣʫ ʟʘ 1 ʨʽʢ [4] 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʬʦʨʤʫʣʘ: 

╚˞Ȣ╣ ȟ ȟ ╦ ȟ ╣ ȟ     (2) 

ʜʝ ȟ ï ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʱʽʣʴʥʽʩʪʴ ʚʫʛʣʝʮʝʚʦʾ ʩʪʘʣʽ; 

╚˞Ȣ╣ ï ʰʚʠʜʢʽʩʪʴ ʢʦʨʦʟʽʡʥʠʭ ʚʪʨʘʪ ʤʘʩʠ ʩʪʘʣʽ, ʛ/(ʤ
2Ŀʨʽʢ). 

ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʙʘʛʘʪʦʨʽʯʥʠʭ ʜʘʥʠʭ ʱʦʨʽʯʥʠʭ ʪʝʤʧʝʨʘʪʫʨ, ʚʦʣʦʛʦʩʪʽ 

ʧʦʚʽʪʨʷ, ʨʽʚʥʷ ʦʧʘʜʽʚ ʪʘ ʢʦʨʦʟʽʡʥʠʭ ʚʪʨʘʪ ʚʫʛʣʝʮʝʚʦʾ ʩʪʘʣʽ [5], ʦʙˇʨʫʥʪʦʚʘʥʦ 

ʬʦʨʤʫʣʫ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʰʚʠʜʢʦʩʪʽ ʘʪʤʦʩʬʝʨʥʦʾ ʢʦʨʦʟʽʾ ʩʪʘʣʽ: 

╚˞Ȣ╣ ȟ ╢╞ ȟ Ͻ▄ ȟ ╣ ȟ ╦◄ȟ ȟ ╫╗ ◄ (3) 

ʜʝ [╢╞ ] ï ʟʘʙʨʫʜʥʝʥʽʩʪʴ ʧʦʚʽʪʨʷ ʜʽʦʢʩʠʜʦʤ ʩʽʨʢʠ [╢╞]=16,4 ʤʢʛ/ʤ3; 

╣ ï ʩʝʨʝʜʥʷ ʨʽʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ, ╣=5,5 Áʉ; 

╦ ï ʩʝʨʝʜʥʷ ʨʽʯʥʘ ʚʽʜʥʦʩʥʘ ʚʦʣʦʛʽʩʪʴ, ╦ =84%; 

◄ ï ʪʨʠʚʘʣʽʩʪʴ ʝʢʩʧʦʟʠʮʽʾ ʤʝʪʘʣʫ, ◄=1 ʨʽʢ; 

╫ ï ʨʽʚʝʥʴ ʦʧʘʜʽʚ, ╫=323 ʤʤ/ʨʽʢ; 

[╗ ] ï ʢʦʥʮʝʥʪʨʘʮʽʷ ʽʦʥʽʚ ʚʦʜʥʶ ʚ ʦʧʘʜʘʭ, [╗ ]=10-5,65 ʛ/ʤʦʣʴ. 

ɿʘ ʬʦʨʤʫʣʘʤʠ (2) ʪʘ (3) ʨʦʟʨʘʭʦʚʘʥʽ ʧʨʦʛʥʦʟʦʚʘʥʽ ʟʥʘʯʝʥʥʷ ʢʦʨʦʟʽʡʥʠʭ 

ʚʪʨʘʪ ʚʫʛʣʝʮʝʚʦʾ ʩʪʘʣʽ ʧʨʦʪʷʛʦʤ 1 ʨʦʢʫ ʫ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚʘʭ (ʏʝʨʢʘʩʴʢʘ 

ʦʙʣʘʩʪʴ). ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʫ ï ʫ ʪʘʙʣʠʮʽ 1. 

 

ʊʘʙʣʠʮʷ 1 

ʇʨʦʛʥʦʟʦʚʘʥʽ ʢʦʨʦʟʽʡʥʽ ʚʪʨʘʪʠ ʚʫʛʣʝʮʝʚʦʾ ʩʪʘʣʽ ʫ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚʘʭ 

ʈʦʟʨʘʭʫʥʢʦʚʘ 

ʬʦʨʤʫʣʘ 

ʉʝʨʝʜʥʽ ʨʽʯʥʽ ʧʦʢʘʟʥʠʢʠ 

ɺʦʣʦʛʽʩʪʴ, 

% 

ʊʝʤʧʝʨʘʪʫʨʘ, 

Áʉ 

ʈʽʚʝʥʴ ʦʧʘʜʽʚ, 

ʤʢʤ/ʨʽʢ 

ɺʪʨʘʪʠ ʤʝʪʘʣʫ, 

ʛ/(ʤ2Ŀʨʽʢ) 

(2) 84 5,5 ʥʝ ʚʨʘʭʦʚʫʻ 30,8 

(3) 84 5,5 323 103,2 

 

ɿʘ ʜʘʥʠʤʠ ʪʘʙʣʠʮʽ 1 ʧʨʦʛʥʦʟʦʚʘʥʽ ʚʪʨʘʪʠ ʩʪʘʣʽ ʚʽʜ ʢʦʨʦʟʽʾ 

ʩʪʘʥʦʚʠʪʠʤʫʪʴ ʚʽʜ 30,8 ʛ/(ʤ2Ŀʨʽʢ) ï ʟʘ ʬʦʨʤʫʣʦʶ (4.2) ʜʦ 103,2 ʛ/(ʤ2Ŀʨʽʢ) ï ʟʘ 

ʬʦʨʤʫʣʦʶ (3). 

ɺʦʣʦʛʽʩʪʴ ʽ ʪʝʤʧʝʨʘʪʫʨʘ ʢʣʽʤʘʪʫ ʨʫʡʥʽʚʥʦ ʚʧʣʠʚʘʶʪʴ ʷʢ ʫ ʤʝʪʘʣ, ʽ ʥʘ 

ʟʘʭʠʩʥʝ ʧʦʢʨʠʪʪʷ. ʉʦʥʷʯʥʘ ʨʘʜʽʘʮʽʷ, ʱʦ ʤʽʩʪʠʪʴ ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʽ ʧʨʦʤʝʥʽ, 

ʩʧʨʠʯʠʥʷʻ ʜʝʩʪʨʫʢʮʽʶ ʟʘʭʠʩʥʦʛʦ ʧʦʢʨʠʪʪʷ [51, 138]. ʇʦʨʽʚʥʷʥʦ ʰʚʠʜʢʦ 
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ʩʪʘʨʽʶʪʴ ʧʽʜ ʚʧʣʠʚʦʤ ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʠʭ ʧʨʦʤʝʥʽʚ ʤʘʩʣʷʥʽ, ʥʽʪʨʦʮʝʣʶʣʦʟʥʽ 

ʪʘ ʙʽʪʫʤʥʽ ʧʦʢʨʠʪʪʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʚʢʘʟʫʶʪʴ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʘʪʤʦʩʬʝʨʦʩʪʽʡʢʦʩʪʽ 

ʙʽʪʫʤʥʠʭ ʧʦʢʨʠʪʪʽʚ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʚʤʽʩʪʫ ʪʦʧʢʦʚʦʛʦ ʤʘʟʫʪʫ ʄ100. ʎʽ 

ʨʝʟʫʣʴʪʘʪʠ ʧʦʩʣʫʞʠʣʠ ʦʩʥʦʚʦʶ ʰʠʨʰʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʟʫʪʫ ʨʦʟʨʦʙʢʠ 

ʨʝʮʝʧʪʫʨʠ ʢʦʥʩʝʨʚʘʮʽʡʥʦʛʦ ʩʢʣʘʜʫ, ʚʽʜʧʦʚʽʜʥʦʛʦ ʫʤʦʚʘʤ ʏʝʨʢʘʩʴʢʦʾ 

ʦʙʣʘʩʪʽ. 
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The self-propelled variable height crop sprayer was used in this research. 

The sprayer consisted of a mainframe [1], engine [2], hydraulic system [3], and 

spraying mechanism [4]. The frame material was mild steel (material grade SAE-

https://iopscience.iop.org/volume/1755-1315/421
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4130). The length and width of the mainframe were 2845 mm and 1017 mm, 

respectively [5]. The engine size of the sprayer was a 20-hp engine (model 2105D) 

[6]. The sprayer was equipped with a battery-operated hydraulic system (model 

121613-08L), to control the up and down movement of the spray boom. The spray 

mechanism of the sprayer consisted of the liquid tank, pumps, boom, and nozzles. 

The liquid tank capacity was 300 L. There were four spray pumps (model BYT-

7A111) with four filters (50-mesh size) in the sprayer to generate the maximum 

discharge of 22 L/min. The length of the horizontal boom was 6 m and there were 

eight hollow cone nozzles (ASJ- HC8002, Size 15Ĭ7 mm) at the spray boom [7]. 

The flow rate of the nozzle was 0.8 L/min at 3 bar pressure. The field experiments 

were carried out in the cotton crop, located at a research station (31Á26ǋ25ǌ N, 

73Á04ǋ13ǌ E). The test was performed in August 2021. The crop characteristics 

such as plant height, plant to plant distance, row to row crop distance, and plant 

population were 60ï70 cm, 20 cm, 60 cm, and 36,000 plant/acre, respectively. An 

area of 165 mĬ40 m was selected with crop in uniform height and growing ways, 

to reduce the effect of leaf area index on droplet coverage. To ensure the sprayer 

travels stably, water channels were removed from the field before the experiment. 

To ensure sampling uniformity, water-sensitive papers (WSPs) were fixed at the 

top of the plant canopy. The experimental area was divided into three blocks, 10 

m buffer zones were provided between the blocks. Each block (165 m Ĭ 6 m) was 

divided into 17-plots (each for one trial). Each plot was a 5 m Ĭ 6 m area. In each 

plot, there were seven crop rows, among seven crop rows. WSPs were fixed at 

three crop rows (Row 1, Row 4, Row 7), and each row was 2.2 m apart (Fig. 1). 

In each row, two WSPs were fixed along the traveling direction, spaced by 5 m 

(Fig. 1). Therefore, there were six WSPs in each plot. To avoid drift pollution, a 

5 m buffer zone was also provided between the plots. Each trial was repeated three 

times (3 blocks). The spray was started and stopped 5 m away from the trial plot 

to achieve the uniform spraying. 

 

 
Fig. 1. Experimental plan for each plot. 

https://www.mdpi.com/2077-0472/12/3/408/htm#fig_body_display_agriculture-12-00408-f003
https://www.mdpi.com/2077-0472/12/3/408/htm#fig_body_display_agriculture-12-00408-f003
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In all spray trials, freshwater was used as a spraying liquid. The forward 

speed of the sprayer was calibrated manually using measuring tape and a 

stopwatch. The spray height above the plant canopy was controlled with a 

hydraulic system and measured with measuring tape before each trial. The spray 

pressure was regulated using a pressure regulation valve and measured with a 

pressure gauge. After nearly 30ï40 s of spraying, WSPs at each plot were 

collected and stored in a separate labeled sealed bag, the label describing spray 

treatment, replication, and location information. Immediately after collection 

sampling bags were placed into a light-proof seal box and transported to the 

laboratory for analysis. In the laboratory, the WSPs were scanned using a 600-dpi 

scanner, and droplet deposits were analyzed Depositscan software. 

Depositscan software was used to measure the droplet deposits in the digital 

image and analyzed the droplet density, coverage percentage, and VMD. When 

software starts, first open the ImageJ window then the user is required to scan the 

WSP. After scanning, the image is converted into an 8-bit grayscale image. In the 

next step, to activate the command ñcount black and white pixelsò and select the 

area for analysis, the Analysis feature in ImageJ is used. The results are generated 

as the percentage area covered by the spots and the total number of spots. In the 

last step, the software calculates the droplet size such as DV1, DV5, and D9, DV1 

indicates that 10% of the volume of spray is in droplets smaller than the expressed 

values, DV5 means that 50% of the volume of spray is in droplets either smaller 

or higher, DV9 reveals that 90% of the volume sprayed is in droplets smaller than 

the given values. A DV5 was used as VMD in this study. Regression models, 

including the studied parameter (forward speed, spray height, and spray pressure), 

were developed to predict the response variables (1)ï(3). The experiment design 

and results, where run No. 8, 11, 12, 14, and 15 are for sets of center tests to 

estimate the experiment error and all other run No. are for factorial tests. 

Droplet density=+181.22799ī5.73083 X1ī1.94256 X2ī3.17500 X3.             (1) 

Coverage percentage=+142.35097ī12.91750 X1ī1.76378 X2+0.01315 X2
2.    (2) 

VMD=+333.54708 ï18.29958 X1ī1.34617 X2ī5.58542 X3+0.836250 X1
2.   (3) 

In all the above equations, X1 is the forward speed in km/h, X2 is the spray 

height in cm, and X3 is the spray pressure in the bar. In this study, the RSM 

approach presented a change in the droplet density, coverage percentage, and 

VMD, caused by a change in forward speed, spray height, and spray pressure at 

the 3D surface with high accuracy as a graph containing many small pixels. The 

results conclude that the droplet density and coverage percentage decrease as 

speed and height increase and pressure decreases. The VMD decrease as speed 

and height increase. On the other hand, VMD increase in small fraction as 

pressure increases. The model data was accurate as R2 values were greater than 

0.8 for droplet density, coverage percentage, and VMD. The optimized 

parameters were 6.5 km/h, 60 cm, 4 bar for fungicide application, and 8 km/h, 70 

cm, 3 bar for insecticide and herbicide application. The predicted response 

variable values at the optimal conditions were 60.4 droplet/cm2, 27%, 230 Õm for 
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fungicide and 37.8 droplet/cm2, 19.1%, 225.4 Õm for insecticide and herbicide 

application. The actual response variable values at the optimal condition for 

insecticide and herbicide application were 41.35 Ñ 3.67 droplet/cm2, 21.10 Ñ 

1.72%, 227.43 Ñ 1.22 Õm, and the prediction error was 8.46%, 9.2%, and 0.9% 

for droplet density, coverage percentage, and VMD, respectively. Because 

prediction errors are less than Ñ10% so, the developed models can be considered 

reliable for experimental results. The RSM could be a suitable approach to study 

the optimal conditions. Optimization of spraying parameters is important to 

improve the effectiveness of spray while reducing spraying cost, application time, 

and spray losses to the environment. Furthermore, this study can provide support 

for further optimizing the parameters of the sprayer. 
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ʈɽɿʋʃʔʊɸʊʀ ɼʆʉʃɯɼɾɽʅʔ ʈʆɿʇʆɼɯʃʋ ɺʈʆɾɸʁʅʆʉʊɯ ɿɽʈʅɸ 

ʊɸ ʉʆʃʆʄʀ ʇʆ ʇʆʃʖ ʇʈʀ ʇʈʗʄʆʄʋ ʂʆʄɹɸʁʅʋɺɸʅʅɯ 

 

ʈʦʛʦʚʩʴʢʠʡ ɯ. ʃ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʪʘ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ 

 

ɼʦ ʟʙʠʨʘʥʥʷ ʚʨʦʞʘʶ ʥʝʦʙʭʽʜʥʦ ʛʦʪʫʚʘʪʠʩʴ ʟʘʟʜʘʣʝʛʽʜʴ [1]. ɼʣʷ 

ʧʨʘʚʠʣʴʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʪʝʨʤʽʥʽʚ ʞʥʠʚ ʩʣʽʜ ʟʘʣʫʯʠʪʠ ʬʘʭʽʚʮʽʚ 

(ʘʛʨʦʽʥʞʝʥʝʨʽʚ), ʷʢʽ ʟʜʘʪʥʽ ʧʨʘʚʠʣʴʥʦ ʚʩʪʘʥʦʚʠʪʠ ʩʪʘʥ ʜʦʟʨʽʚʘʥʥʷ [2]. 

ʅʝʦʙʭʽʜʥʦ ʦʨʛʘʥʽʟʫʚʘʪʠ ʩʧʝʮʽʘʣʴʥʫ ʩʣʫʞʙʫ, ʷʢʘ ʤʘʻ ʦʧʝʨʘʪʠʚʥʦ ʦʮʽʥʶʚʘʪʠ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʙʠʨʘʥʥʷ ʚʨʦʞʘʶ, ʟʜʽʡʩʥʶʚʘʪʠ ʦʧʝʨʘʪʠʚʥʠʡ ʢʦʥʪʨʦʣʴ ʪʘ ʫ ʨʘʟʽ 

ʧʦʪʨʝʙʠ ʤʦʤʝʥʪʘʣʴʥʦ ʚʥʦʩʠʪʠ ʢʦʨʠʛʫʚʘʥʥʷ [3]. ʆʯʦʣʶʚʘʪʠ ʾʾ ʤʘʻ 

ʜʦʩʚʽʜʯʝʥʠʡ ʘʛʨʦʥʦʤ. ʅʝ ʚʘʨʪʦ ʟʘʦʱʘʜʞʫʚʘʪʠ ʥʘ ʟʘʣʫʯʝʥʥʽ ʪʝʭʥʽʢʽʚ-

ʤʝʭʘʥʽʢʽʚ. ʅʘ ʥʠʭ ʣʝʞʠʪʴ ʚʘʞʣʠʚʠʡ ʪʷʛʘʨ ʱʦʜʦ ʧʽʜʛʦʪʦʚʢʠ ʢʦʤʙʘʡʥʽʚ ʪʘ 

ʽʥʰʠʭ ʟʙʠʨʘʣʴʥʠʭ ʫʩʪʘʥʦʚʦʢ ʜʦ ʙʝʟʧʝʨʝʙʽʡʥʦʾ ʨʦʙʦʪʠ ʜʦ ʢʽʥʮʷ ʟʙʠʨʘʥʥʷ 

ʚʨʦʞʘʶ [4]. ɺʘʞʣʠʚʦ ʚʠʟʥʘʯʠʪʠ ʜʽʡʩʥʠʡ ʩʪʘʥ ʟʙʠʨʘʣʴʥʠʭ ʤʘʰʠʥ, ʟʥʘʪʠ ʾʭ 

ʩʣʘʙʢʽ ʤʽʩʮʷ ʪʘ ʧʦʪʝʥʮʽʡʥʽ ʥʝʩʧʨʘʚʥʦʩʪʽ. ʄʘʪʠ ʟʘʧʘʩ ʟʘʧʯʘʩʪʠʥ ʜʣʷ 

ʰʚʠʜʢʦʛʦ ʨʝʤʦʥʪʫ [5]. ɿʨʦʟʫʤʽʣʦ, ʟʥʘʜʦʙʣʷʪʴʩʷ ʽ ʜʦʩʚʽʜʯʝʥʽ ʢʦʤʙʘʡʥʝʨʠ [6]. 

ɸ ʪʘʢʦʞ ʽʥʰʠʡ ʧʝʨʩʦʥʘʣ, ʷʢʠʡ ʟʘʜʽʷʥʠʡ ʚ ʮʴʦʤʫ ʧʨʦʮʝʩʽ [7]. 

ɿʙʠʨʘʥʥʷ ʟʝʨʥʦʚʠʭ ï ʢʦʤʧʣʝʢʩʥʠʡ ʧʨʦʮʝʩ, ʷʢʠʡ ʻ ʥʝ ʣʠʰʝ 

ʙʝʟʧʦʩʝʨʝʜʥʽʤ ʟʙʠʨʘʥʥʷʤ ʫʨʦʞʘʶ. ʂʨʽʤ ʮʴʦʛʦ, ʩʶʜʠ ʚʭʦʜʠʪʴ ʚʝʣʠʢʘ 

ʧʦʧʝʨʝʜʥʷ ʨʦʙʦʪʘ, ʘ ʪʘʢʦʞ ʢʦʤʧʣʝʢʩ ʟʘʭʦʜʽʚ ʧʽʩʣʷ ʟʙʠʨʘʥʥʷ ʢʫʣʴʪʫʨʠ. 

ʇʝʨʰʠʡ ʤʦʤʝʥʪ ʨʘʥʽʰʝ ʟʛʘʜʫʚʘʚʩʷ [4]. ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʜʨʫʛʦʛʦ, ʮʝ ʪʘʢ ʟʚʘʥʘ 

ʜʦʨʦʙʢʘ ʚʨʦʞʘʶ, ʱʦ ʷʚʣʷʻ ʩʦʙʦʶ ʧʨʠʡʦʤ, ʪʠʤʯʘʩʦʚʝ ʟʙʝʨʽʛʘʥʥʷ, ʩʫʰʽʥʥʷ 

(ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʦʧʝʨʝʜʥʻ ʦʯʠʱʝʥʥʷ) ʪʘ ʟʘʢʣʘʜʢʫ ʜʣʷ ʧʦʩʪʽʡʥʦʛʦ 

ʟʙʝʨʽʛʘʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʥʝ ʤʦʞʥʘ ʟʘʙʫʚʘʪʠ ʽ ʧʨʦ ʟʙʠʨʘʥʥʷ ʩʦʣʦʤʠ. ʅʘ ʨʠʩ. 1 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʛʨʘʬʽʢ ʟʤʽʥʠ ʚʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ ʪʘ ʩʦʣʦʤʠ ʟʘ ʜʦʚʞʠʥʦʶ ʧʦʣʷ. 

 

 
ʈʠʩ. 1. ɼʠʥʘʤʽʢʘ ʨʦʟʧʦʜʽʣʫ ʚʨʦʞʘʡʥʦʩʪʽ ʧʦ ʜʦʚʞʠʥʽ ʛʦʥʫ (ʢʫʣʴʪʫʨʘ ï

ʧʰʝʥʠʮʷ, ʧʦʣʝ 3, ʧʨʘʚʘ ʢʦʣʽʷ). 
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ɸʥʘʣʽʟ ʛʨʘʬʽʢʫ ʧʦʢʘʟʫʻ, ʱʦ ʦʙʨʘʥʽ ʦʙʣʽʢʫ ʧʦʣʷ ʤʘʶʪʴ ʨʽʟʥʫ 

ʚʨʦʞʘʡʥʽʩʪʴ ʭʣʽʙʥʦʾ ʤʘʩʠ, ʷʢ ʫ ʧʰʝʥʠʮʽ, ʽ ʧʦ ʷʯʤʝʥʶ. ɺʽʜʧʦʚʽʜʥʦ ʧʰʝʥʠʯʥʽ 

ʧʦʣʷ ˉ3 ʪʘ ˉ12 ï 7,4 ʪ/ʛʘ ʪʘ 6,1 ʪ/ʛʘ, ʘ ʧʽʜ ʷʯʤʝʥʝʤ ï ̄ 6 ʪʘ ˉ14 ï 6,1ʪ/ʛʘ ʪʘ 

4,4 ʪ/ʛʘ. ʂʦʝʬʽʮʽʻʥʪ ʚʘʨʽʘʮʽʾ ʚʨʦʞʘʡʥʦʩʪʽ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʧʨʠ ʚʨʦʞʘʡʥʦʩʪʽ 7,4 

ʪ/ʛʘ ʚʠʱʝ, ʥʽʞ ʟʘ ʚʨʦʞʘʡʥʦʩʪʽ 6,1 ʪ/ʛʘ ï 14,3% ʧʨʦʪʠ 13,0, ʚʽʜʧʦʚʽʜʥʦ ʽ 

ʢʦʝʬʽʮʽʻʥʪ ʚʘʨʽʘʮʽʾ ʤʝʥʰʝ ï 22,1 ʧʨʦʪʠ 24,9%. 

ʉʪʘʪʠʩʪʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʦʟʧʦʜʽʣʫ: 

- ʜʣʷ ʟʝʨʥʘ: ●╬▬ = 7,6; Ɑ=1,2;V=16,8; ȹ=4,2-10,2. 

- ʜʣʷ ʩʦʣʦʤʠ: ●╬▬ = 5,2; Ɑ = 1,2; V = 22,6; ȹ=2,4-8. 

- ʜʣʷ ʟʘʛʘʣʴʥʦʾ ʤʘʩʠ: ●╬▬ = 12,8; Ɑ = 2; V = 15,7; ȹ=7,8-17,3. 
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ɺɯɼʅʆɺʃɽʅʅʗ ʃɸʅʆʂ ɻʋʉɽʅʀʎʔ ʊɸ ɺɽɼʋʏʀʍ ʂʆʃɯʉ 

ʊʈɸʂʊʆʈɯɺ ʍʊɿ ʂʃɸʉʋ ʊʗɻʀ 30 ʂʅ 

 

ʃʠʩʢʦʚʝʮʴ ɺ. ʈ., ʉʠʚʦʣʘʧʦʚ ɺ. ɸ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ 

 

ʉʧʦʩʽʙ ʨʝʤʦʥʪʫ ʪʘ ʚʽʜʥʦʚʣʝʥʷ ʣʘʥʦʢ ʛʫʩʝʥʠʮʴ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʢʦʥʢʨʝʪʥʠʭ ʫʤʦʚ ʨʝʤʦʥʪʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʽ ʧʨʦʛʨʘʤʠ ʨʝʤʦʥʪʫ[1, 3]. 

ʉʫʪʴ ʤʝʪʦʜʫ ʚʽʜʥʦʚʣʝʥʥʷ ʣʘʥʦʢ ʛʫʩʝʥʠʮʴ ʧʦʣʷʛʘʻ ʚ ʥʘʩʪʫʧʥʦʤʫ. ʋ 

ʩʪʽʥʢʘʭ ʚʫʰʦʢ ʣʘʥʢʠ ʟ ʙʦʢʫ ʥʘʡʙʽʣʴʰʦʛʦ ʟʥʦʩʫ ʧʨʦʧʘʣʶʶʪʴ ʪʝʭʥʦʣʦʛʽʯʥʽ 

ʦʪʚʦʨʠ ʜʽʘʤʝʪʨʦʤ 10...12 ʤʤ. ʇʨʦʧʘʣ ʦʪʚʦʨʽʚ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʧʨʦʚʦʜʠʪʠ 

ʧʦʚʽʪʨʷʥʦ-ʜʫʛʦʚʠʤ ʩʧʦʩʦʙʦʤ ʥʘ ʧʦʩʪʽʡʥʦʤʫ ʩʪʨʫʤʽ ʧʨʷʤʦʾ ʧʦʣʷʨʥʦʩʪʽ 

ʚʝʣʠʯʠʥʦʶ 150 ... 200 ɸ (ʥʘ ʦʜʠʥ ʝʣʝʢʪʨʦʜ), ʥʘʧʨʫʛʦʶ 30 ... 35 ɺ. ɺ ʷʢʦʩʪʽ 

ʝʣʝʢʪʨʦʜʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴ ʚʫʛʽʣʣʷ ʢʽʥʦʧʨʦʝʢʮʽʡʥʝ ʂʇ 9-90 ʘʙʦ ʂʇ 10-120 

ɻʆʉʊ 8538-75. ʐʚʠʜʢʽʩʪʴ ʧʦʜʘʯʽ ʜʨʦʪʫ 0,12 ... 0,24 ʤ / ʭʚ, ʪʠʩʢ ʧʦʚʽʪʨʷ (2,9 

... 3,9) -105 ʅ/ʤ2. ɺʠʪʨʘʪʘ ʩʪʠʩʥʝʥʦʛʦ ʧʦʚʽʪʨʷ 40 ʤ3/ʛʦʜ. ɺʠʪʨʘʪʘ ʚʫʛʽʣʣʷ 

0,005 ʢʛ ʥʘ ʦʜʥʫ ʣʘʥʢʫ (8 ʦʪʚʦʨʽʚ). 

ʇʽʩʣʷ ʧʨʧʘʣʫ ʚ ʚʫʰʢʘ ʣʘʥʢʠ ʚʩʪʘʚʣʷʶʪʴ ʪʝʭʥʦʣʦʛʽʯʥʽ ʦʧʨʘʚʣʝʥʥʷ 

(ʩʪʨʠʞʥʽ). ɼʽʘʤʝʪʨ ʦʧʨʘʚʢʠ ʧʦʚʠʥʝʥ ʙʫʪʠ ʥʘ 0,2 ... 0,4 ʤʤ ʙʽʣʴʰʝ ʜʽʘʤʝʪʨʘ 

ʦʪʚʦʨʫ ʧʨʦʫʰʠʥʠ, ʷʢʠʡ ʥʝʦʙʭʽʜʥʦ ʦʪʨʠʤʘʪʠ ʧʽʩʣʷ ʾʾ ʚʽʜʥʦʚʣʝʥʥʷ. ʊʦʨʮʽ 

ʧʨʦʫʰʠʥ ʫʱʽʣʴʥʶʶʪʴ ʤʝʪʘʣʝʚʠʤʠ ʰʘʡʙʘʤʠ. ɿʘʟʦʨ ʤʽʞ ʰʘʡʙʦʶ ʽ ʚʫʰʢʦʤ ʥʝ 

ʧʦʚʠʥʝʥ ʧʝʨʝʚʠʱʫʚʘʪʠ 2 ʤʤ. ɼʣʷ ʟʘʣʠʚʢʠ ʣʘʥʢʫ ʚʩʪʘʥʘʚʣʶʶʪʴ ʚʫʰʢʘʤʠ, ʱʦ 

ʟʘʣʠʚʘʶʪʴʩʷ ʚʝʨʪʠʢʘʣʴʥʦ ʚʛʦʨʫ. 

 

 
ʈʠʩ. 1. ʉʭʝʤʘ ʚʽʜʥʦʚʣʝʥʥʷ ʚʫʰʢʘ: 1 ï ʚʢʣʘʜʠʰ, 2 - ʩʪʽʥʢʘ ʚʫʰʢʘ. 

 

ʇʦʨʮʽʶ ʨʽʜʢʦʛʦ ʤʝʪʘʣʫ ʧʦʣʫʯʘʶʪʴ ʨʦʟʧʣʘʚʣʝʥʥʷʤ ʤʽʨʥʦʾ ʟʘʛʦʪʦʚʢʠ 

ʩʪʨʫʤʘʤʠ ʚʠʩʦʢʦʾ ʯʘʩʪʦʪʠ (66 ʢɻʮ) ʚ ʙʘʛʘʪʦʚʠʪʢʦʚʦʤʫ ʽʥʜʫʢʪʦʨʽ (ʚʠʩʦʪʘ 

ʽʥʜʫʢʪʦʨʘ 70...90 ʤʤ, ʢʨʦʢ ʥʘʚʠʚʢʠ 12...13 ʤʤ, ʚʥʫʪʨʽʰʥʽʡ ʜʽʘʤʝʪʨ 

30...34 ʤʤ) ʚ ʩʧʝʮʽʘʣʴʥʠʭ ʚʦʛʥʝʪʨʠʚʢʠʭ ʪʠʛʣʷʭ. 

ʄʝʪʘʣ ʚ ʤʽʨʫ ʨʦʟʧʣʘʚʣʝʥʥʷ ʽ ʥʘʛʨʽʚʫ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ ʨʦʟʣʠʚʢʠ ʟ 

ʟʣʠʚʥʦʛʦ ʦʪʚʦʨʫ ʪʠʛʣʷ ʟʘʣʠʚʘʶʪʴ ʚ ʚʫʰʢʦ. 
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ʄʽʨʥʽ ʟʘʛʦʪʦʚʢʠ ʚʠʛʦʪʦʚʣʷʶʪʴ ʫ ʚʠʛʣʷʜʽ ʧʨʫʪʢʽʚ ʜʽʘʤʝʪʨʦʤ 12...14 ʤʤ, 

ʜʦʚʞʠʥʦʶ 60...70 ʤʤ ʽʟ ʩʪʘʣʽ ʤʘʨʦʢ 45 ʘʙʦ 50 ɻʆʉʊ 1050-74. ʄʽʨʥʽ ʟʘʛʦʪʦʚʢʠ 

ʧʦʚʠʥʥʽ ʤʘʪʠ ʨʽʚʥʽ ʪʦʨʮʽ ʙʝʟ ʚʤ'ʷʪʠʥ ʽ ʟʘʜʠʨʦʢ. 

ɼʦʧʫʩʢʘʻʪʴʩʷ ʟʘʣʠʚʢʘ ʤʝʪʘʣʫ ʟ ʽʥʜʫʢʮʽʡʥʠʭ ʧʣʘʚʠʣʴʥʠʭ ʧʝʯʝʡ 

ʨʦʟʣʠʚʥʦʾ ʣʦʞʢʦʶ. ɼʣʷ ʟʘʣʠʚʢʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʩʪʘʣʴ ʤʘʨʦʢ 45ʃ, 50ʃ, 55ʃ ʘʙʦ 

70ʃ ɻʆʉʊ 977-85. 

ʊʚʝʨʜʽʩʪʴ ʚʽʜʣʠʪʠʭ ʚʢʣʘʜʠʰʽʚ (ʨʠʩ. 1) ʥʘ ʧʦʚʝʨʭʥʽ, ʧʨʠʣʝʛʘʶʯʦʶ ʜʦ 

ʧʘʣʴʮʷ, ʥʘ ʚʽʜʩʪʘʥʽ 10 ʤʤ ʚʽʜ ʪʦʨʮʷ ʚʫʰʢʘ ʧʦʚʠʥʥʘ ʩʪʘʥʦʚʠʪʠ ʅRC 28...40. 

ʄʝʪʘʣ ʟʘʣʠʪʠʭ ʚʢʣʘʜʠʰʽʚ ʧʦʚʠʥʝʥ ʤʘʪʠ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ɻʆʉʊ 

977-85. 

ɺʽʜʥʦʚʣʝʥʥʷ ʣʘʥʦʢ ʛʫʩʝʥʠʮʴ ʧʨʦʚʦʜʷʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʣʘʩʪʠʯʥʦʾ 

ʜʝʬʦʨʤʘʮʽʾ [1, 2]. ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʚʽʜʥʦʚʣʝʥʥʷ ʚʢʣʶʯʘʻ ʥʘʩʪʫʧʥʽ 

ʦʧʝʨʘʮʽʾ: ʦʯʠʱʝʥʥʷ ʽ ʜʝʬʝʢʪʘʮʠʶ ʣʘʥʦʢ, ʪʝʨʤʦʤʝʭʘʥʽʯʥʫ ʦʙʨʦʙʢʫ (ʥʘʛʨʽʚ-

ʦʙʨʦʙʢʫ ʪʠʩʢʦʤ-ʟʘʛʘʨʪʫʚʘʥʥʷ) ʽ ʟʙʽʨʢʫ ʛʫʩʝʥʠʮʴ [1, 2]. 

ʃʘʥʢʠ ʦʯʠʱʘʶʪʴ ʚ ʛʘʣʪʫʚʘʣʴʥʦʤʫ ʙʘʨʘʙʘʥʽ. ʇʨʠ ʛʘʣʪʫʚʘʥʥʽ 

ʚʠʜʘʣʷʶʪʴʩʷ ʟ ʧʦʚʝʨʭʥʽ ʣʘʥʦʢ ʙʨʫʜ ʽ ʽʨʞʘ ʽ ʚʠʷʚʣʷʶʪʴʩʷ ʪʨʽʱʠʥʠ. ʃʘʥʢʠ 

ʦʯʠʱʘʶʪʴ ʧʘʨʪʽʷʤʠ ʧʦ 60 ʰʪ., ʏʘʩ ʦʙʨʦʙʢʠ 40 ʭʚ. ɼʝʬʝʢʪʫʶʪʴ ʣʘʥʢʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʢʘʣʽʙʨʽʚ ʽ ʰʘʙʣʦʥʽʚ. 

ʅʘʛʨʽʚʘʶʪʴ ʣʘʥʢʠ ʚ ʩʦʣʷʥʽʡ ʝʣʝʢʪʨʦʜʥʽʡ ʧʝʯʽ ʚ ʜʚʘ ʝʪʘʧʠ: ʩʧʦʯʘʪʢʫ ʾʭ 

ʧʽʜʽʛʨʽʚʘʶʪʴ ʜʦ 350...400Á ʉ, ʧʦʪʽʤ ʚʠʪʨʠʤʫʶʪʴ 5 ʭʚ ʚ ʨʦʟʧʣʘʚʽ ʩʦʣʽ 

(ʭʣʦʨʠʩʪʦʛʦ ʙʘʨʽʶ), ʥʘʛʨʽʪʦʾ ʜʦ 1000...1050Á ʉ. 

ʅʘʛʨʽʪʫ ʣʘʥʢʫ ʧʦʜʘʶʪʴ ʚ ʩʝʢʮʽʡʥʠʡ ʰʪʘʤʧ ʟ ʨʝʛʫʣʴʦʚʘʥʠʤ ʨʦʙʦʯʠʤ 

ʦʙ'ʻʤʦʤ ʢʦʞʥʦʾ ʩʝʢʮʽʾ. ʐʪʘʤʧ ʧʨʘʮʶʻ ʚʽʜ 12-ʧʦʟʠʮʽʡʥʦʛʦ ʛʽʜʨʘʚʣʽʯʥʦʛʦ 

ʘʛʨʝʛʘʪʥʦʛʦ ʧʨʝʩʘ ʽʟ ʟʘʛʘʣʴʥʠʤ ʟʫʩʠʣʣʷʤ ʥʘ ʰʧʠʥʜʝʣʽ 60 ʄʅ. ʏʘʩ ʛʘʨʷʯʦʾ 

ʜʝʬʦʨʤʘʮʽʾ ʣʘʥʢʠ ʚ ʰʪʘʤʧʽ 5...6 ʩ. 

ɻʘʨʪʫʶʪʴ ʣʘʥʢʠ ʚ ʭʦʣʦʜʥʽʡ ʧʨʦʪʦʯʥʽʡ ʚʦʜʽ ʚ ʛʘʨʪʫʚʘʣʴʥʽʡ ʚʘʥʥʽ. ʇʽʩʣʷ 

ʛʘʨʪʫ ʣʘʥʢʠ ʟʙʠʨʘʶʪʴ ʚ ʛʫʩʝʥʠʮʶ. 

ʉʧʦʩʽʙ ʚʽʜʥʦʚʣʝʥʥʷ ʚʝʜʫʯʠʭ ʢʦʣʽʩ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʟʥʦʰʝʥʠʡ ʚʽʥʝʮʴ 

ʚʝʜʫʯʦʛʦ ʢʦʣʝʩʘ ʦʙʨʽʟʘʶʪʴ ʥʘ ʘʚʪʦʤʘʪʽ ʛʘʟʦʢʠʩʥʝʚʦʛʦ ʨʽʟʘʥʥʷ ɸʉʐ-70, ʘ ʥʘ 

ʡʦʛʦ ʤʽʩʮʝ ʧʨʠʚʘʨʶʶʪʴ ʚʠʛʦʪʦʚʣʝʥʽ ʢʦʤʧʝʥʩʘʮʽʡʥʽ ʝʣʝʤʝʥʪʠ, ʱʦ 

ʫʪʚʦʨʶʶʪʴ ʥʦʚʠʡ ʚʽʥʝʮʴ. 

ʈʝʞʠʤʠ ʤʘʰʠʥʥʦʾ ʛʘʟʦʢʠʩʥʝʚʦʛʦ ʨʽʟʘʥʥʷ: 

ʰʚʠʜʢʽʩʪʴ ʨʽʟʘʥʥʷ, ʤ / ʛʦʜ ééééééé20 

ʚʠʪʨʘʪʘ ʢʠʩʥʶ, ʤ3 / ʛʦʜ ééééééé. 2é. 3 

ʚʠʪʨʘʪʘ ʧʨʦʧʘʥʫ, ʤ3 / ʛʦʜééééééé.0,9 

ʪʠʩʢ ʢʠʩʥʶ, ʄʇʘéééééééééé.. 0,5 

ʪʠʩʢ ʧʨʦʧʘʥʫ, ʄʇʘ éééééééééé0,07  

ʄʘʰʠʥʘ ʟʘʙʝʟʧʝʯʫʻ ʪʦʯʥʽʩʪʴ ʨʽʟʘʥʥʷ ʟ ʚʽʜʭʠʣʝʥʥʷʤʠ 0,3...0,5 ʤʤ, 

ʯʠʩʪʦʪʫ ʨʽʟʫ. 

ʂʦʤʧʝʥʩʘʮʽʡʥʽ ʝʣʝʤʝʥʪʠ ʚʠʛʦʪʦʚʣʷʶʪʴ ʟ ʛʥʫʯʢʦʶ ʩʪʘʣʝʚʦʾ ʰʪʘʙʠ 

ʤʘʨʢʠ 45 ʨʦʟʤʽʨʦʤ 18*45*230 ʤʤ ʘʙʦ 10*45*230 ʤʤ ʚ ʩʧʝʮʽʘʣʴʥʦʤʫ ʰʪʘʤʧʽ. 

ʏʘʩʪʠʥʘ ʚʝʜʫʯʠʭ ʢʦʣʽʩ (ʜʦ 20%), ʱʦ ʥʘʜʭʦʜʷʪʴ ʥʘ ʚʽʜʥʦʚʣʝʥʥʷ, ʤʘʻ ʟʥʦʩ 



"ȽɟɣɌɝəɱ ɛɜɚɍɗɑɘɔ ɓɑɘɗɑɜɚɍɝɨɖɚɲ ɘɑɡɌəɱɖɔ" (16ð18 ɒɚɎɞəɫ 2022 ɜɚɖɟ) 
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ʦʙʦʜʘ ʚʽʥʮʷ ʤʝʥʰʝ 8 ʤʤ. ʎʽ ʢʦʣʝʩʘ ʚʽʜʥʦʚʣʶʶʪʴ ʧʨʠʚʘʨʶʚʘʥʥʷʤ ʝʣʝʤʝʥʪʽʚ 

ʪʦʚʱʠʥʦʶ 10 ʤʤ, ʚʽʜʧʦʚʽʜʥʦ ʟʤʝʥʰʠʚʰʠ ʚʝʣʠʯʠʥʫ ʟʨʽʟʘʥʦʛʦ ʚʽʥʮʷ. 

ɺʝʜʫʯʝ ʢʦʣʝʩʦ ʧʽʩʣʷ ʦʙʨʽʟʢʠ ʟʙʠʨʘʶʪʴ ʨʘʟʦʤ ʟ ʝʣʝʤʝʥʪʘʤʠ ʚ 

ʢʦʥʜʫʢʪʦʨʽ-ʤʘʥʽʧʫʣʷʪʦʨʽ. ɿʽʙʨʘʥʠʡ ʚʠʨʽʙ ʟʚʘʨʶʶʪʴ ʜʨʦʪʦʤ ʤʘʨʢʠ ʉʚ-08 

(ʨʠʩ. 2) ʧʽʜ ʰʘʨʦʤ ʬʣʶʩʫ ɸʅ-384ɸ ʘʙʦ ʆʉʎ-45, ʥʘ ʬʣʶʩʦʚʽʡ ʧʦʜʫʰʮʽ 

ʩʪʨʫʤʦʤ ʟʚʦʨʦʪʥʦʾ ʧʦʣʷʨʥʦʩʪʽ. 

 

 
ʈʠʩ. 2. ʉʭʝʤʘ ʟʚʘʨʶʚʘʥʥʷ ʚʽʥʮʷ ʚʝʜʫʯʠʭ ʢʦʣʽʩ: ʘ ï ʢʦʥʬʽʛʫʨʘʮʽʷ 

ʟʚʘʨʶʚʘʥʥʷ; ʙ ï ʧʦʧʝʨʝʯʥʠʡ ʧʝʨʝʨʽʟ ʟʚʘʨʥʦʛʦ ʰʚʘ. 

 

ʈʝʞʠʤʠ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʟʚʘʨʶʚʘʥʥʷ: 

ʰʚʠʜʢʽʩʪʴ ʟʚʘʨʶʚʘʥʥʷ, ʤ / ʛʦʜééééééé. .27 

ʩʠʣʘ ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʩʪʨʫʤʫ, ɸ éééééé400 ... 550 

ʥʘʧʨʫʛʘ ʜʫʛʠ, ɺ éééééééééééé..35 ... 40 

ʜʽʘʤʝʪʨ ʝʣʝʢʪʨʦʜʘ, ʤʤééééééééééé. 3 

ʯʠʩʣʦ ʝʣʝʢʪʨʦʜʽʚééééééééééééé.. 1 

ʰʚʠʜʢʽʩʪʴ ʧʦʜʘʯʽ ʝʣʝʢʪʨʦʜʥʦʛʦ ʜʨʦʪʫ, ʤ / ʭʚ éé.5 

ʚʠʪʨʘʪʘ ʬʣʶʩʫ ʥʘ ʦʜʠʥ ʚʠʨʽʙ, ʢʛ éééééé.... 2. 

ʆʪʚʦʨʠ ʧʽʜ ʚʘʣ ʚʝʜʫʯʦʛʦ ʢʦʣʝʩʘ ʚʽʜʥʦʚʣʶʶʪʴ ʥʘʧʣʘʚʣʝʥʥʷʤ ʚ 

ʩʝʨʝʜʦʚʠʱʽ ʉʆ2 ʥʘ ʫʩʪʘʥʦʚʮʽ ʆʂʉ-11232. 

ɺʽʥʝʮʴ ʚʝʜʫʯʦʛʦ ʢʦʣʝʩʘ ʛʘʨʪʫʶʪʴ ʥʘ ʚʠʩʦʢʦʯʘʩʪʦʪʥʽʡ ʽʥʜʫʢʮʽʡʥʽʡ 

ʫʩʪʘʥʦʚʮʽ.  

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ 

1. ʉʽʜʘʰʝʥʢʦ ʆ.ɯ. ʈʝʤʦʥʪ ʤʘʰʠʥ ʪʘ ʦʙʣʘʜʥʘʥʥʷ: ʇʽʜʨʫʯʥʠʢ /  

[ʉʽʜʘʰʝʥʢʦ ʆ.ɯ. ʪʘ ʽʥ.]; ɿʘ ʨʝʜ. ʧʨʦʬ. ʆ.ɯ. ʉʽʜʘʰʝʥʢʘ, ʆ.ɸ. ʅʘʫʤʝʥʢʘ. ʂ.: 

ɸʛʨʦʦʩʚʽʪʘ, 2014. 665 ʉ. 

2. ʅʦʚʠʮʴʢʠʡ ɸ. ɺ., ʂʘʨʘʙʠʥʴʦʰ ʉ. ʉ., ʈʫʞʠʣʦ 3. ɺ. ʆʨʛʘʥʽʟʘʮʽʷ 

ʩʝʨʚʽʩʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ʅʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ. ʂ.: ʅʋɹʽʅ ʋʢʨʘʾʥʠ, 2017. 

220 ʩ. 
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ʋɼʂ 631.358:62 

 

ʆʉʅʆɺʅɯ ɼɽʌɽʂʊʀ ɹʃʆʂ-ʂɸʈʊɽʈɸ ɼɺʀɻʋʅɸ ʗʄɿ-238 

 

ʅʫʘʥʽ ʉʘʡʥʪ ɯʬʽʣʩ ʌʣʝʨʽ, ʉʠʚʦʣʘʧʦʚ ɺ. ɸ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ 

 

ɹʣʦʢ ʜʚʠʛʫʥʘ. ʆʩʥʦʚʥʠʤʠ ʜʝʬʝʢʪʘʤʠ ʙʣʦʢ-ʢʘʨʪʝʨʘ ʻ ʪʨʽʱʠʥʠ, 

ʞʦʣʦʙʣʝʥʷ ʧʦʚʝʨʭʦʥʴ ʧʨʠʣʷʛʘʥʷ ʛʦʣʦʚʦʢ ʮʠʣʽʥʜʨʽʚ, ʚʝʨʭʥʴʦʾ ʢʨʠʰʢʠ, 

ʧʝʨʝʜʥʴʦʾ ʢʨʠʰʢʠ ʽ ʱʠʪʘ, ʧʦʨʫʰʝʥʷ ʛʝʨʤʝʪʠʯʥʦʩʪʽ ʚʦʜʷʥʦʾ ʦʙʦʣʦʥʢʠ, 

ʤʘʩʣʷʥʦʾ ʩʠʩʪʝʤʠ, ʧʦʰʢʦʜʞʝʥʷ ʨʽʟʴʙʠ, ʩʧʨʘʮʶʚʘʥʥʷ ʧʦʚʝʨʭʦʥʴ [1, 2, 4]. 

ʇʽʩʣʷ ʦʛʣʷʜʫ ʪʘ ʚʠʧʨʦʙʫʚʘʥʷ ʥʘ ʛʝʨʤʝʪʠʯʥʽʩʪʴ (ʧʽʜ ʪʠʩʢʦʤ 

0,2é0,4 ʄʇʘ ʧʨʦʪʷʛʦʤ 5 ʭʚ) ʚʠʤʽʨʶʶʪʴ ʽ ʦʮʽʥʶʶʪʴ ʪʦʯʥʽʩʪʴ ʛʝʦʤʝʪʨʠʯʥʠʭ 

ʬʦʨʤ ʧʦʚʝʨʭʦʥʴ ʙʣʦʢ-ʢʘʨʪʝʨʘ. ɻʝʨʤʝʪʠʯʥʽʩʪʴ ʩʠʩʪʝʤ ʧʝʨʝʚʽʨʷʶʪʴ ʥʘ 

ʩʧʝʮʽʘʣʴʥʠʭ ʩʪʝʥʜʘʭ, ʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʨʦʟʤʽʨʽʚ ʪʘ ʬʦʨʤʠ ʝʣʝʤʝʥʪʽʚ ï 

ʫʥʽʚʝʨʩʘʣʴʥʠʤʠ ʚʠʤʽʨʶʚʘʣʴʥʠʤʠ ʟʘʩʦʙʘʤʠ. ʆʩʦʙʣʠʚʽʩʪʶ ʜʝʬʝʢʪʫʚʘʥʷ 

ʙʣʦʢ-ʢʘʨʪʝʨʘ ʜʚʠʛʫʥʽʚ ʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʩʠʣʝʥʦʛʦ ʢʦʥʪʨʦʣʶ ʚʟʘʻʤʥʦʛʦ 

ʨʦʟʤʽʱʝʥʷ ʾʭ ʨʦʙʦʯʠʭ (ʥʝʩʫʯʠʭ) ʧʦʚʝʨʭʦʥʴ. ʊʝʭʥʽʯʥʠʤʠ ʫʤʦʚʘʤʠ 

ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʢʦʥʪʨʦʣʴ ʩʪʘʥʫ ʚʠʪʦʯʦʢ ʧʽʜ ʙʫʨʪʠ ʛʽʣʴʟ ʫ ʙʣʦʢ-ʢʘʨʪʝʨʽ, 

ʩʧʽʚʚʽʩʥʽʩʪʴ ʦʪʚʦʨʽʚ ʧʽʜ ʢʦʨʽʥʽ ʧʽʜʰʠʧʥʠʢʠ ʢʦʣʽʥʯʘʩʪʦʛʦ ʪʘ ʨʦʟʧʦʜʽʣʴʥʦʛʦ 

ʚʘʣʽʚ, ʞʦʣʦʙʣʝʥʷ ʚʝʨʭʥʴʦʾ ʧʣʦʱʠʥʠ, ʧʘʨʘʣʝʣʴʥʽʩʪʴ ʦʧʦʨʥʠʭ ʧʦʚʝʨʭʦʥʴ ʧʽʜ 

ʛʽʣʴʟʠ ʮʠʣʽʥʜʨʽʚ ʜʦ ʦʩʽ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʘ. 

ʉʧʦʩʽʙ ʨʝʤʦʥʪʫ ʪʘ ʚʽʜʥʦʚʣʝʥʷ ʙʣʦʢ-ʢʘʨʪʝʨʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʦʥʢʨʝʪʥʠʭ 

ʫʤʦʚ ʨʝʤʦʥʪʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʽ ʚʝʣʠʯʠʥʠ ʧʦʰʢʦʜʞʝʥʥʷ [3]. 

ʂʘʨʪʝʨ ʤʘʭʦʚʠʢʘ. ɺʝʣʠʯʠʥʘ ʞʦʣʦʙʣʝʥʷ ʧʦʚʝʨʭʦʥʴ ʧʨʠʣʷʛʘʥʷ ʜʦ ʱʠʪʘ 

ʪʘ ʢʦʨʧʫʩʫ ʤʫʬʪʠ ʟʯʝʧʣʝʥʷ ʥʝ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ 0,08 ʤʤ. 

ʉʧʨʘʮʶʚʘʥʷ ʦʪʚʦʨʽʚ ʧʽʜ ʩʪʘʢʘʥ, ʢʦʨʧʫʩ ʨʝʜʫʢʪʦʨʘ ʪʘ ʚʪʫʣʢʫ 

ʧʽʜʰʠʧʥʠʢʘ ʨʝʜʫʢʪʦʨʘ ʜʦʧʫʩʢʘʻʪʴʩʷ ʜʦ ʜʽʘʤʝʪʨʽʚ ʚʽʜʧʦʚʽʜʥʦ 90,06; 162,13 ʽ 

100,11 ʤʤ. 

ɾʦʣʦʙʣʝʥʷ ʧʦʚʝʨʭʥʽ ʧʨʠʣʷʛʘʥʷ ʢʨʠʰʢʠ ʜʦ ʙʣʦʢ-ʢʘʨʪʝʨʘ ʫʩʫʚʘʶʪʴ 

ʰʣʽʬʫʚʘʥʷʤ. ɺʝʣʠʯʠʥʘ ʜʦʧʫʩʪʠʤʦʛʦ ʞʦʣʦʙʣʝʥʷ ʥʝ ʧʦʚʠʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ 

0,2 ʤʤ. ʉʧʨʘʮʶʚʘʥʷ ʦʪʚʦʨʽʚ ʧʽʜ ʫʩʪʘʥʦʚʦʯʥʽ ʰʪʠʬʪʠ ʢʨʠʰʢʠ ʜʦʧʫʩʢʘʻʪʴʩʷ 

ʜʦ ʜʽʘʤʝʪʨʘ 14,07 ʤʤ. 

ʇʽʜ ʯʘʩ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʟʥʦʩʫ ʛʥʽʟʜ ʘʙʦ ʜʝʬʦʨʤʘʮʽʾ 

ʙʣʦʢʫ ʢʦʣʽʥʯʘʩʪʠʡ ʚʘʣ ʚʽʜʯʫʚʘʻ ʜʦʜʘʪʢʦʚʫ ʧʨʫʞʥʫ ʜʝʬʦʨʤʘʮʽʶ, ʷʢʘ ʤʦʞʝ 

ʧʨʠʚʝʩʪʠ ʜʦ ʟʘʢʣʠʥʶʚʘʥʷ ʡʦʛʦ ʚ ʧʽʜʰʠʧʥʢʘʭ ʘʙʦ ʜʦ ʧʦʣʦʤʢʠ. ʊʦʤʫ 

ʥʝʦʙʭʽʜʥʦ ʚ ʫʩʽʭ ʙʣʦʢʽʚ ʧʝʨʝʚʽʨʷʪʠ ʟʥʦʩ ʛʥʽʟʜ ʽ ʾʭ ʩʦʦʩʥʝ ʨʦʟʪʘʰʫʚʘʥʷ. ʇʨʠ 

ʟʥʦʩʽ ʘʙʦ ʧʦʨʫʰʝʥʽ ʩʧʽʚʚʽʩʥʦʩʪʽ ʛʥʽʟʜ ʥʘ ʚʝʣʠʯʠʥʫ ʙʽʣʴʰʝ 0,03 ʤʤ (ʪʨʘʢʪʦʨʥʽ 

ʜʚʠʛʫʥʠ) ʘʙʦ 0,02 ʤʤ (ʘʚʪʦʤʦʙʽʣʴʥʽ) ʙʣʦʢʠ ʧʽʜʜʘʶʪʴʩʷ ʚʽʜʥʦʚʣʝʥʶ. 

ɿʥʦʰʝʥʽ ʧʦʚʝʨʭʥʽ ʛʥʽʟʜ ʪʘ ʾʭ ʩʧʽʚʚʽʩʥʽʩʪʴ ʚʽʜʥʦʚʣʶʶʪʴ ʨʦʟʪʦʯʝʥʷʤ ʚ 

ʣʽʥʽʶ ʟʽ ʟʤʽʱʝʥʷʤ ʦʩʽ, ʧʦʧʝʨʝʜʥʴʦ ʦʙʨʦʙʠʚʰʠ ʧʣʦʱʠʥʠ ʨʦʟ'ʻʤʫ ʢʨʠʰʦʢ 

ʢʦʨʽʥʠʭ ʧʽʜʰʠʧʥʠʢʽʚ. 



"ȽɟɣɌɝəɱ ɛɜɚɍɗɑɘɔ ɓɑɘɗɑɜɚɍɝɨɖɚɲ ɘɑɡɌəɱɖɔ" (16ð18 ɒɚɎɞəɫ 2022 ɜɚɖɟ) 
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ɺʽʜʥʦʚʣʶʶʪʴ ʩʧʽʚʚʽʩʥʽʩʪʴ ʽ ʰʣʷʭʦʤ ʨʦʟʪʦʯʫʚʘʥʷ ʛʥʽʟʜ ʥʘ ʟʙʽʣʴʰʝʥʽ 

ʨʝʤʦʥʪʥʽ ʨʦʟʤʽʨʠ (ʯʝʨʝʟ 0,25 ʤʤ) ʟ ʧʦʩʪʘʥʦʚʢʦʶ ʚʢʣʘʜʠʰʽʚ ʟʙʽʣʴʰʝʥʦʛʦ 

ʟʦʚʥʽʰʥʴʦʛʦ ʜʽʘʤʝʪʨʘ. 

ʄʦʞʥʘ ʚʽʜʥʦʚʠʪʠ ʟʥʦʰʝʥʽ ʧʦʚʝʨʭʥʽ ʦʪʚʦʨʽʚ ʧʽʜ ʚʢʣʘʜʠʰʽ, ʥʘʥʦʩʷʯʠ ʥʘ 

ʥʠʭ ʩʢʣʘʜʠ ʥʘ ʦʩʥʦʚʽ ʝʧʦʢʩʠʜʥʠʭ ʩʤʦʣ. ʗʢ ʥʘʧʦʚʥʶʚʘʯ ʟʘʩʪʦʩʦʚʫʶʪʴ 

ʧʦʨʦʰʢʠ, ʱʦ ʜʦʙʨʝ ʧʨʦʚʦʜʷʪʴ ʪʝʧʣʦ (ʩʪʘʣʴʥʽ, ʘʣʶʤʽʥʽʻʚʽ). ʇʽʩʣʷ ʟʘʪʚʝʨʜʽʥʷ 

ʩʢʣʘʜʫ ʛʥʽʟʜʘ ʨʦʟʪʦʯʫʶʪʴ ʧʽʜ ʥʦʨʤʘʣʴʥʠʡ ʨʦʟʤʽʨ. 

ʇʽʩʣʷ ʚʽʜʥʦʚʣʝʥʷ ʛʥʽʟʜ ʩʣʽʜ ʦʙʦʚ'ʷʟʢʦʚʦ ʧʝʨʝʚʽʨʠʪʠ ʧʨʘʚʠʣʴʥʽʩʪʴ 

ʧʦʣʦʞʝʥʷ ʜʝʪʘʣʝʡ, ʷʢʽ ʢʨʽʧʣʷʪʴʩʷ ʥʘ ʟʘʜʥʽʡ ʽ ʧʝʨʝʜʥʽʡ ʧʣʦʱʠʥʘʭ ʙʣʦʢʫ 

(ʟʘʜʥʷ ʙʘʣʢʘ, ʢʦʞʫʭ ʤʘʭʦʚʠʢʘ, ʢʘʨʪʝʨ ʟʯʝʧʣʝʥʷ, ʢʦʞʫʭ ʰʝʩʪʝʨʝʥʴ 

ʨʦʟʧʦʜʽʣʫ), ʱʦʜʦ ʥʦʚʦʾ ʦʩʽ ʛʥʽʟʜ ʽ ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʨʦʚʝʩʪʠ ʮʝʥʪʨʫʚʘʥʷ ʮʠʭ 

ʜʝʪʘʣʝʡ ʥʘ ʙʣʦʮʽ. 

ʊʨʽʱʠʥʠ ʫ ʚʦʜʷʥʽʡ ʩʦʨʦʯʮʽ ʽ ʢʘʨʪʝʨʽ ʟʘʣʝʞʥʦ ʚʽʜ ʾʭ ʤʽʩʮʝʧʦʣʦʞʝʥʷ 

ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʚʘʨʝʥʽ ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʥʷʤ ʩʪʘʣʝʚʠʤʠ ʝʣʝʢʪʨʦʜʘʤʠ ʟ ʜʨʦʪʫ 

ʉʚ-08 ʘʙʦ ʝʣʝʢʪʨʦʜʘʤʠ ʎʏ-4 ʩʧʦʩʦʙʦʤ ʚʽʜʧʘʣʶʶʯʠʭ ʚʘʣʠʢʽʚ ʟ ʧʦʧʝʨʝʜʥʴʦʶ 

ʧʦʩʪʘʥʦʚʢʦʶ ʰʪʠʬʪʽʚ ʘʙʦ ʝʣʝʢʪʨʦʜʘʤʠ ʤʦʥʝʣʝʚʠʤʽ, ʙʽʤʝʪʘʣʽʯʥʠʤʠ ʆɿʏ-1 

ʜʽʘʤʝʪʨʦʤ 4 ʤʤ. 

ʇʨʦʙʦʾʥʠ ʥʘ ʩʪʽʥʢʘʭ ʚʦʜʷʥʦʾ ʩʦʨʦʯʢʠ ʘʙʦ ʙʽʯʥʠʡ ʩʪʽʥʮʽ ʢʘʨʪʝʨʘ, ʱʦ ʥʝ 

ʧʨʦʭʦʜʷʪʴ ʯʝʨʝʟ ʦʙʨʦʙʣʝʥʽ ʧʣʦʱʠʥʽ, ʚʽʜʥʦʚʣʶʶʪʴ ʧʦʩʪʘʥʦʚʢʦʶ ʣʘʪʢʠ 

ʪʦʚʱʠʥʦʶ 3 ʤʤ ʥʘ ʙʦʣʪʘʭ ʄ6 ʟ ʢʘʨʪʦʥʦʶ ʧʨʦʢʣʘʜʢʦʶ, ʟʤʘʱʝʥʽʡ ʩʫʨʠʢʦʤ 

ʘʙʦ ʙʽʣʠʣʘʤʠ, ʘʙʦ ʧʨʠʚʘʨʶʚʘʥʷʤ ʣʘʪʢʠ ʟ ʣʠʩʪʦʚʦʾ ʩʪʘʣʽ ʪʦʚʱʠʥʦʶ 

2,6é3  ʤʤ ʟ ʚʽʜʙʦʨʪʦʚʢʦʶ ʾʾ ʧʦ ʢʨʘʷʭ ʥʘ 4é5 ʤʤ. 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʷ ʛʝʨʤʝʪʠʯʥʦʩʪʽ ʣʘʪʢʫ ʟʘʤʘʟʫʶʪʴ ʝʧʦʢʩʠʜʥʦʶ ʩʤʦʣʦʶ. 

ʇʨʠ ʟʣʘʤʽ ʬʣʘʥʮʽʚ ʾʭ ʧʨʠʚʘʨʶʶʪʴ, ʧʦʧʝʨʝʜʥʴʦ ʟʘʢʨʽʧʣʶʶʯʠ ʚʽʜʣʘʤʘʥʫ 

ʯʘʩʪʠʥʘ ʙʦʣʪʘʤʠ ʘʙʦ ʩʪʨʫʙʮʠʥʦʶ ʥʘ ʩʦʧʨʷʛʘʝʤʽʡ ʜʝʪʘʣʽ. 

ʊʨʽʱʠʥʠ ʚ ʧʝʨʝʤʠʯʢʘʭ ʤʽʞ ʦʪʚʦʨʘʤʠ ʧʽʜ ʛʽʣʴʟʠ ʚʽʜʥʦʚʣʶʶʪʴ 

ʧʨʠʚʘʨʢʦʶ ʥʘʢʣʘʜʢʠ ʥʘ ʧʝʨʝʤʠʯʢʫ. ʇʝʨʝʤʠʯʢʫ ʧʦʧʝʨʝʜʥʴʦ ʦʙʨʦʙʣʷʶʪʴ, ʘ 

ʧʦʪʽʤ ʟʘʚʘʨʶʶʪʴ ʪʨʽʱʠʥʫ ʥʘ ʨʝʙʨʘʭ ʞʦʨʩʪʢʦʩʪʽ ʟ ʚʩʪʘʥʦʚʣʝʥʷʤ ʟʤʽʮʥʶʶʯʠʭ 

ʰʪʠʬʪʽʚ (ʨʠʩ. 1.). 

 

 
ʈʠʩ. 1. ʇʽʜʛʦʪʦʚʢʘ ʪʨʽʱʠʥʠ ʚ ʧʝʨʝʤʠʯʮʽ ʤʽʞ ʮʠʣʽʥʜʨʘʤʠ ʜʦ ʟʘʚʘʨʢʠ (ʘ) 

ʽ ʧʝʨʝʤʠʯʢʘ ʧʽʩʣʷ ʟʘʚʘʨʢʠ (ʙ). 
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ʇʨʠ ʟʥʦʩʽ ʽ ʟʨʠʚʽ ʨʽʟʴʙʠ ʚ ʦʪʚʦʨʘʭ ʮʝʡ ʜʝʬʝʢʪ ʫʩʫʚʘʶʪʴ ʧʦʩʪʘʥʦʚʢʦʶ 

ʨʟ̔ʴʙʦʚʠʭ ʧʝʨʝʭʽʜʥʠʭ ʚʪʫʣʦʢ, ʜʨʦʪʷʥʠʭ ʚʩʪʘʚʦʢ ʘʙʦ ʩʭʽʜʯʘʩʪʠʭ ʰʧʠʣʴʦʢ ʟ 

ʨʽʟʴʙʦʶ ʟʙʽʣʴʰʝʥʦʛʦ ʨʦʟʤʽʨʫ. 

ʐʧʠʣʴʢʠ, ʧʦʩʪʘʚʣʝʥʽ ʚ ʙʣʦʢ, ʧʦʚʠʥʽ ʙʫʪʠ ʚʢʨʫʯʝʥʽ ʜʦ ʚʽʜʤʦʚʠ ʡ ʥʝ 

ʤʘʪʠ ʣʶʬʪʫ, ʨʦʟʪʘʰʦʚʫʚʘʪʠʩʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʧʣʦʱʠʥʽ ʽ ʤʘʪʠ ʥʦʨʤʘʣʴʥʫ 

ʚʝʣʠʯʠʥʫ ʚʠʩʪʫʧʘʥʷ. 

ʅʝʧʝʨʧʝʥʜʠʢʫʣʷʨʥʽʩʪʴ ʰʧʠʣʴʦʢ ʢʨʽʧʣʝʥʷ ʛʦʣʦʚʢʠ ʙʣʦʢʫ ʧʦʚʠʥʘ ʙʫʪʠ 

ʥʝ ʙʽʣʴʰʝ 0,5 ʤʤ (ʥʘ ʜʦʚʞʠʥʽ ʰʧʠʣʴʢʠ). 

ɺʠʩʪʫʧʘʥʷ ʧʦʚʝʨʭʥʽ ʙʣʦʢʫ ʙʣʠʟʴʢʦ ʰʧʠʣʴʦʢ (ʚʠʪʷʛʫʚʘʥʷ ʨʽʟʴʙʣʝʥʷ) 

ʘʙʦ ʚʠʢʨʠʚʣʝʥʷ ʧʦʚʝʨʭʥʽ, ʱʦ ʩʧʦʣʫʯʘʻʪʴʩʷ ʟ ʛʦʣʦʚʢʦʶ ʙʣʦʢʫ, ʧʝʨʝʚʽʨʷʶʪʴ 

ʣʽʥʽʡʢʦʶ ʟʽ ʱʫʧʦʤ ʷʢ ʫ ʧʦʟʜʦʚʞʥʴʦʤʫ, ʪʘʢ ʽ ʚ ʧʦʧʝʨʝʯʥʦʤʫ ʥʘʧʨʷʤʢʫ. 

ɼʦʧʫʩʢʘʻʪʴʩʷ ʚʠʢʨʠʚʣʝʥʷ ʥʝ ʙʽʣʴʰʝ 0,15 ʤʤ. ʇʨʠ ʙʽʣʴʰʦʤʫ ʢʦʨʦʙʣʝʥʠʠ 

ʰʧʠʣʴʢʠ ʚʠʚʝʨʪʘʶʪʴ ʽ ʰʘʙʨʫʶʪʴ ʧʣʦʱʠʥʠ ʘʙʦ ʧʨʦʚʦʜʷʪʴ ʤʝʭʘʥʽʯʥʫ 

ʦʙʨʦʙʢʫ (ʬʨʝʟʝʨʫʚʘʥʷ ʘʙʦ ʧʣʦʱʠʥʝ ʰʣʽʬʫʚʘʥʷ). ʇʽʩʣʷ ʰʘʙʨʫʚʘʥʷ ʘʙʦ 

ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʥʽ ʙʣʦʢʫ ʚʝʣʠʯʠʥʘ ʚʠʩʪʫʧʥʷ ʛʽʣʴʟ ʧʦʚʠʥʘ ʙʫʪʠ ʜʣʷ ʚʩʽʭ ʤʘʨʦʢ 

ʜʚʠʛʫʥʽʚ ʜʦʨʽʚʥʶʻ 0,04é0,20 ʤʤ ʧʨʠ ʨʽʟʥʠʮʽ ʤʽʞ ʥʠʤʠ ʜʣʷ ʦʜʥʦʛʦ ʙʣʦʢʫ ʥʝ 

ʙʽʣʴʰʝ 0,05 ʤʤ. ʇʨʠ ʤʝʥʰʽʡ ʚʠʩʪʫʧʘʥʷ ʤʦʞʣʠʚʽ ʧʨʦʛʦʨʘʥʷ ʧʨʦʢʣʘʜʦʢ ʽ 

ʧʨʦʩʦʯʫʚʘʥʷ ʚʦʜʠ. ʋ ʨʘʟʽ ʚʠʩʪʫʧʘʥʽʷ ʛʽʣʴʟʠ ʤʝʥʰʝ 0,04 ʤʤ ʧʽʜ ʾʾ ʧʦʷʩʦʢ 

ʧʽʜʢʣʘʜʘʶʪʴ ʢʽʣʴʮʝ ʟ ʣʠʩʪʦʚʦʾ ʣʘʪʫʥʽ. 

ʆʧʦʨʥʘ ʧʦʚʝʨʭʥʷ ʧʘʩʢʘ ʫ ʙʣʦʮʽ ʧʽʜ ʛʽʣʴʟʫ ʟ ʧʣʠʥʦʤ ʯʘʩʫ ʩʪʘʻ 

ʥʝʧʘʨʘʣʣʝʣʴʥʦʶ ʧʣʦʱʠʥʽ ʨʦʟ'ʻʤʫ ʙʣʦʢʫ, ʽ ʛʽʣʴʟʘ ʧʨʠ ʫʩʪʘʥʦʚʮʽ 

ʧʝʨʝʢʦʰʫʻʪʴʩʷ. ɺʠʟʥʘʯʘʶʪʴ ʮʶ ʥʝʧʘʨʘʣʝʣʴʥʽʩʪʴ ʚʠʤʽʨʦʤ ʚʠʩʦʪʠ ʚʠʪʦʯʢʠ 

ʧʽʜ ʛʽʣʴʟʫ ʚ ʙʣʦʮʽ, ʽ ʷʢʱʦ ʮʷ ʥʝʧʘʨʘʣʣʝʣʴʥʽʩʪʴ ʙʽʣʴʰʝ 0,05 ʤʤ, ʪʦ ʧʨʦʪʘʯʫʶʪʴ 

ʧʦʚʝʨʭʥʶ ʥʘ ʨʦʟʪʦʯʫʚʘʣʴʥʠʭ ʘʙʦ ʩʚʝʨʜʣʠʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ, ʟʘʩʪʦʩʦʚʫʶʯʠ 

ʙʘʛʘʪʦʨʽʟʮʦʚʽ ʦʧʨʘʚʢʠ ʘʙʦ ʧʨʦʩʪʦ ʨʽʟʝʮʴ. ɿʙʽʣʴʰʝʥʷ ʚʠʩʦʪʠ ʚʠʪʦʯʢʠ 

ʢʦʤʧʝʥʩʫʶʪʴ ʧʨʠ ʩʢʣʘʜʘʥʽ ʧʦʩʪʘʥʦʚʢʦʶ ʧʽʜ ʛʽʣʴʟʫ ʢʽʣʴʮʷ, ʚʠʛʦʪʦʚʣʝʥʦʛʦ 

ʰʪʘʤʧʫʚʘʥʷʤ ʟ ʤʽʜʥʦʛʦ ʜʨʦʪʫ. 

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ 

1. ɺʦʣʦʚʠʢ ɽ.ʃ. ʉʧʨʘʚʦʯʥʠʢ ʧʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʜʝʪʘʣʝʡ. ʂ.: "ʂʦʣʦʩ", 

1981. 351 ʉ. 

2. ʉʽʜʘʰʝʥʢʦ ʆ.ɯ. ʈʝʤʦʥʪ ʤʘʰʠʥ ʪʘ ʦʙʣʘʜʥʘʥʥʷ: ʇʽʜʨʫʯʥʠʢ /  

[ʉʽʜʘʰʝʥʢʦ ʆ.ɯ. ʪʘ ʽʥ.]; ɿʘ ʨʝʜ. ʧʨʦʬ. ʆ.ɯ. ʉʽʜʘʰʝʥʢʘ, ʆ.ɸ. ʅʘʫʤʝʥʢʘ. ʂ.: 

ɸʛʨʦʦʩʚʽʪʘ, 2014. 665 ʉ. 

3. ʅʦʚʠʮʴʢʠʡ ɸ. ɺ., ʂʘʨʘʙʠʥʴʦʰ ʉ. ʉ., ʈʫʞʠʣʦ 3. ɺ. ʆʨʛʘʥʽʟʘʮʽʷ 

ʩʝʨʚʽʩʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ʅʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ. ʂ.: ʅʋɹʽʅ ʋʢʨʘʾʥʠ, 2017 ʨ. 

220 ʩ. 

4. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʫ ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʚ ʮʠʣʽʥʜʨʘʭ ʜʚʠʛʫʥʘ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʛʦʨʷʥʥʷ / ɺ. ɸ. ʉʠʚʦʣʘʧʦʚ, ɸ. ɺ. ʅʦʚʠʮʴʢʠʡ,  

ɺ. ʉ. ʍʤʝʣʴʦʚʩʴʢʠʡ, ʆ. ʄ. ɹʠʩʪʨʠʡ // ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʫʢʦʚʠʡ 

ʚʽʩʥʠʢ. ʊʝʭʥʽʯʥʽ ʥʘʫʢʠ : ʟʙ. ʥʘʫʢ. ʧʨ. ʂʨʦʧʠʚʥʠʮʴʢʠʡ : ʎʅʊʋ, 2020. ɺʠʧ. 3 

(34). ʉ. 266-274. 

  



"ȽɟɣɌɝəɱ ɛɜɚɍɗɑɘɔ ɓɑɘɗɑɜɚɍɝɨɖɚɲ ɘɑɡɌəɱɖɔ" (16ð18 ɒɚɎɞəɫ 2022 ɜɚɖɟ) 

 
185 

ʋɼʂ 631.358:62 

 

ɼʆʉʃɯɼɾɽʅʅʗ ʇʆʐʂʆɼɾɽʅʔ ʊɸ ɺɯɼʅʆɺʃɽʅʅʗ ʈɸʄ 

ʊʈɽʃʖɺɸʃʔʅʀʍ ʊʈɸʂʊʆʈɯɺ ʃʊ-171 

 

ʇʦʧʦʚʠʯ ʂ. ɸ., ʉʠʚʦʣʘʧʦʚ ɺ. ɸ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ 

 

ʅʘ ʱʽʣʴʥʠʭ ʛʨʫʥʪʘʭ ʪʘ ʚ ʩʥʽʛʫ ʛʣʠʙʠʥʦʶ ʜʦ 1 ʤʝʪʨʘ ʫʩʧʽʰʥʦ ʧʨʘʮʶʶʪʴ 

ʪʨʝʣʶʚʘʣʴʥʽ ʪʨʘʢʪʦʨʠ ʃʊ-171, ʩʪʚʦʨʝʥʽ ʥʘ ʙʘʟʽ ʢʦʣʽʩʥʦʛʦ ʪʨʘʢʪʦʨʘ ʊ-157. 

ʧʽʜʾʭʘʚʰʠ ʟʘʜʥʽʤ ʭʦʜʦʤ ʜʦ ʧʘʯʢʠ, ʪʨʘʢʪʦʨʠʩʪ ʨʦʟʢʨʠʚʘʻ ʢʣʽʱʽ 

ʛʽʜʨʦʢʝʨʫʻʤʦʛʦ ʟʘʭʚʘʪʫ, ʩʪʠʩʢʘʻ ʢʽʥʮʽ ʜʝʨʝʚ ʪʘ ʪʨʝʣʶʻ ʚ ʧʦʣʫʧʽʜʚʽʰʝʥʦʤʫ 

ʧʦʣʦʞʝʥʥʽ ʧʘʯʢʫ ʦʙʻʤʦʤ 6 ʢʫʙʦʤʝʪʨʽʚ.  

ʊʨʝʣʶʚʘʣʴʥʠʡ ʪʨʘʢʪʦʨ ʃʊ-171 ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʙʝʩʯʦʢʝʨʥʦʛʦ 

ʪʨʝʣʶʚʘʥʥʷ ʭʣʠʩʪʽʚ (ʜʝʨʝʚ) ʚ ʟʤʽʰʘʥʠʭ ʜʝʨʝʚʦʩʪʘʥʘʭ ʽʟ ʩ ʩʝʨʝʜʥʽʤ ʦʙ'ʻʤʦʤ 

ʭʣʠʩʪʘ 0,5...0,75 ʤ3 ʚ ʫʤʦʚʘʭ ʨʽʚʥʠʥʥʦʾ ʽ ʛʦʨʙʠʩʪʦʾ ʤʽʩʮʝʚʦʩʪʽ. ɺʽʥ ʤʦʞʝ 

ʝʢʩʧʣʫʘʪʫʚʘʪʠʩʷ ʥʘ ʪʨʠʚʘʣʠʭ ʧʽʜʡʦʤʘʭ ʘʙʦ ʩʧʫʩʢʘʭ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʢʫʪʽ 

ʜʦ 14Ü. 

ʈʘʤʘ ʩʣʫʞʠʪʴ ʦʩʪʦʚʦʤ ʪʨʘʢʪʦʨʘ ʽ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʤʦʥʪʘʞʫ ʥʘ ʥʽʡ ʚʩʽʭ 

ʚʫʟʣʽʚ ʪʘ ʘʛʨʝʛʘʪʽʚ. 

ʈʘʤʘ ï ʰʚʝʣʝʨʥʘ ʢʣʝʧʘʥʘ, ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʯʘʩʪʠʥ ï ʧʝʨʝʜʥʴʦʾ ʽ 

ʟʘʜʥʴʦʾ, ʟ'ʻʜʥʘʥʠʭ ʤʽʞ ʩʦʙʦʶ ʧʦʜʚʽʡʥʠʤ ʰʘʨʥʽʨʦʤ. ɺʝʨʪʠʢʘʣʴʥʠʡ ʰʘʨʥʽʨ 

ʟʘʙʝʟʧʝʯʫʻ ʚʟʘʻʤʥʠʡ ʧʦʚʦʨʦʪ ʧʽʚʨʘʤ ʫ ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ ʧʣʦʱʠʥʽ ʚʧʨʘʚʦ ʽ 

ʚʣʽʚʦ ʥʘ 30Á. ʅʘʚʢʦʣʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʰʘʨʥʽʨʘ ʧʽʚʨʘʤʠ ʤʦʞʫʪʴ 

ʧʨʦʢʨʫʯʫʚʘʪʠʩʴ ʫ ʚʝʨʪʠʢʘʣʴʥʽʡ ʧʣʦʱʠʥʽ ʥʘ 15Á ʚʛʦʨʫ ʽ ʚʥʠʟ. 

ʈʘʤʫ ʪʨʘʢʪʦʨʘ ʃʊ-171 ʨʦʟʙʠʨʘʻʤʦ ʥʘ ʩʪʝʥʜʽ-ʢʘʥʪʫʚʘʯʽ  ̔  ʩʧʝʮʽʘʣʴʥʠʭ 

ʧʽʜʩʪʘʚʢʘʭ. ʉʧʦʯʘʪʢʫ ʨʦʟ'ʻʜʥʫʶʪʴ ʥʘ ʩʪʝʥʜʽ ʧʝʨʝʜʥʶ ʪʘ ʟʘʜʥʶ ʯʘʩʪʠʥʠ 

ʨʘʤʠ, ʧʦʧʝʨʝʜʥʴʦ ʟʥʷʚʰʠ ʧʽʜʩʠʣʶʚʘʯ ʦʧʦʨʠ ʰʘʨʥʽʨʘ ʽ ʚʠʡʥʷʚʰʠ ʦʩʽ 

ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʰʘʨʥʽʨʘ. ʇʦʪʽʤ ʨʦʟʙʠʨʘʶʪʴ ʟʘʜʥʶ ʯʘʩʪʠʥʫ ʨʘʤʠ. ʇʨʠ 

ʮʴʦʤʫ ʟʥʽʤʘʶʪʴ ʙʫʛʝʣʴ ʟʘʜʥʴʦʾ ʦʧʦʨʠ, ʚʠʡʤʘʶʪʴ ʧʽʚʢʽʣʴʮʷ ʬʽʢʩʘʮʽʾ ʪʨʫʙʠ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʰʘʨʥʽʨʘ, ʨʦʟ'ʻʜʥʫʶʪʴ ʧʝʨʝʜʥʶ ʽ ʟʘʜʥʶ ʦʧʦʨʠ ʰʘʨʥʽʨʘ, 

ʟʥʽʤʘʶʪʴ ʭʦʤʫʪʠʢ ʫʱʽʣʴʥʝʥʥʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʰʘʨʥʽʨʘ, ʧʨʦʩʪʘʚʦʯʥʝ 

ʢʽʣʴʮʝ ʪʘ ʰʘʡʙʠ, ʚʠʡʤʘʶʪʴ ʪʨʫʙʫ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʰʘʨʥʽʨʘ ʟ ʧʨʦʤʽʞʥʦʶ 

ʦʧʦʨʦʶ ʟʘʜʥʴʦʾ ʢʘʨʜʘʥʥʦʾ ʧʝʨʝʜʘʯʽ, ʟʥʽʤʘʶʪʴ ʢʫʪʥʠʢ ʢʨʦʥʰʪʝʡʥʽʚ ʨʝ-

ʜʫʢʪʦʨʘ ɺɺʇ ʽ ʚʠʧʨʝʩʦʚʫʶʪʴ ʰʪʠʬʪʠ ʬʽʢʩʘʮʽʾ ʚʝʨʭʥʴʦʾ ʦʩʽ ʥʘʯʽʧʥʦʛʦ 

ʤʝʭʘʥʽʟʤʫ. ʇʦʪʽʤ ʟʥʽʤʘʶʪʴ ʟ ʢʦʨʧʫʩʫ ʰʘʨʥʽʨʘ ʧʦʚʦʨʦʪʥʽ ʚʘʞʝʣʽ ʢʨʽʧʣʝʥʥʷ 

ʩʠʣʦʚʠʭ ʮʠʣʽʥʜʨʽʚ ʽ ʩʣʽʜʢʫʶʯʦʾ ʪʷʛʠ. ɺʪʫʣʢʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʰʘʨʥʽʨʘ ʚʠ-

ʧʨʝʩʦʚʫʶʪʴ ʥʘ ʧʨʝʩʽ ɻɸʈʆ-2135-1 ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʧʝʮʽʘʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ 

ʆʈ-6305 (ʨʠʩ. 1). 

ʆʩʢʽʣʴʢʠ ʚ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʨʘʤʘ ʪʨʝʣʶʚʘʣʴʥʦʛʦ ʪʨʘʢʪʦʨʘ ʃʊ-171 

ʦʪʨʠʤʫʻ ʟʥʘʯʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʚ ʥʽʡ ʤʦʞʫʪʴ ʚʠʥʠʢʘʪʠ ʧʦʰʢʦʜʞʝʥʥʷ. 
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ʆʩʥʦʚʥʽ ʜʝʬʝʢʪʠ ʜʝʪʘʣʝʡ ʨʘʤʠ ï ʩʧʨʘʮʶʚʘʥʥʷ , ʪʨʽʱʠʥʠ ʰʚʝʣʝʨʽʚ, 

ʧʦʧʝʨʝʯʥʠʭ ʙʨʫʩʽʚ ʽ ʢʨʦʥʰʪʝʡʥʽʚ, ʦʩʣʘʙʣʝʥʠʷ ʟʘʢʣʝʧʦʢ, ʧʦʩʘʜʦʢ ʚʪʫʣʦʢ  

ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʰʘʨʥʽʨʘ ʜʝʬʝʢʪʦʩʢʦʧʽʾ [1, 2]. 

 

 
ʈʠʩ. 1. ʇʦʣʦʞʝʥʥʷ ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʆʈ-6305 ʧʨʠ ʚʠʧʨʝʩʦʚʫʚʘʥʥʽ ʽ 

ʟʘʧʨʝ-ʩʦʚʫʚʘʥʥʽ ʚʪʫʣʦʢ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʰʘʨʥʽʨʘ: ʘ ï ʚʠʧʨʝʩʦʚʫʚʘʥʥʷ 

ʚʝʨʭʥʴʦʾ ʚʪʫʣʢʠ: 6 ï ʚʠʧʨʝʩʦʚʫʚʘʥʥʷ ʥʠʞʥʴʦʾ ʚʪʫʣʢʠ; ʚ ï ʟʘʧʨʝʩʦʚʫʚʘʥʥʷ 

ʚʪʫʣʦʢ: 1 ï ʦʩʥʦʚʘ: 2 ï ʧʨʫʞʠʥʘ: 3 ï ʰʪʘʥʛʘ; 4 ï ʧʣʠʪʘ; 5 ï ʬʽʢʩʘʪʦʨ; 6 ï 

ʦʧʨʘʚʢʘ; 7, 8  ̔9 ï ʥʘʩʪʘʚʢʠ; 10 ï ʧʽʜʩʪʘʚʢʘ. 

 

ʅʘʷʚʥʽʩʪʴ ʪʨʽʱʠʥ ʚʠʟʥʘʯʘʶʪʴ ʟʦʚʥʽʰʥʠʤ ʦʛʣʷʜʦʤ, ʘ ʪʘʢʦʞ 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʝʪʦʜ ʤʘʛʥʽʪʥʦʾ ʜʝʬʝʢʪʦʩʢʦʧʽʾ [1, 2]. 

ʇʨʠ ʥʘʷʚʥʦʩʪʽ ʪʨʽʱʠʥ ʥʘ ʧʦʣʠʮʷʭ, ʷʢʽ ʥʝ ʚʠʭʦʜʷʪʴ ʥʘ ʩʪʽʥʢʫ, ʢʨʽʤ 

ʟʘʚʘʨʶʚʘʥʥʷ ʪʨʽʱʠʥʠ, ʚʩʪʘʥʦʚʣʶʶʪʴ ʩʪʘʣʴʥʫ ʩʤʫʛʫ ʪʦʚʱʠʥʦʶ 7é8 ʤʤ, ʷʢʫ 

ʧʨʠʚʘʨʶʶʪʴ ʪʽʣʴʢʠ ʧʦʟʜʦʚʞʥʽʤʠ ʰʚʘʤʠ. ʗʢʱʦ ʪʨʽʱʠʥʘ ʚʠʭʦʜʠʪʴ ʥʘ ʩʪʽʥʢʫ 

ʰʚʝʣʝʨʘ, ʪʦ, ʢʨʽʤ ʟʘʚʘʨʶʚʘʥʥʷ ʩʘʤʦʾ ʪʨʽʱʠʥʠ, ʥʘ ʧʦʰʢʦʜʞʝʥʝ ʤʽʩʮʝ ʟ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʙʦʢʫ ʥʝʦʙʭʽʜʥʦ ʚʩʪʘʥʦʚʠʪʠ ʢʦʨʦʙʢʫ ʽ ʧʨʠʚʘʨʠʪʠ ʾʾ ʪʽʣʴʢʠ 

ʧʦʟʜʦʚʞʥʽʤʠ ʰʚʘʤʠ; ʷʢʱʦ ʪʨʽʱʠʥʘ ʧʨʦʭʦʜʠʪʴ ʟʘ ʩʝʨʝʜʠʥʫ ʩʪʽʥʢʠ ʰʚʝʣʝʨʘ, 

ʥʝʦʙʭʽʜʥʦ ʟʘʤʽʥʠʪʠ ʣʦʥʞʝʨʦʥ. ʈʘʤʫ ʨʝʤʦʥʪʫʶʪʴ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʥʝ ʙʽʣʴʰʝ 

ʜʚʦʭ ʪʨʽʱʠʥ ʜʦ ʩʝʨʝʜʠʥʠ ʣʦʥʞʝʨʦʥʘ. ɺ ʨʘʟʽ ʜʝʬʦʨʤʘʮʽʾ ʣʦʥʞʝʨʦʥʽʚ ʾʭ 

ʚʠʧʨʘʚʣʷʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʚʠʥʪʦʚʠʭ ʘʙʦ ʛʽʜʨʘʚʣʽʯʥʠʭ ʨʦʟʧʽʨʦʢ, ʩʪʷʞʦʢ 

ʪʦʱʦ. ʈʦʟʽʙʨʘʥʽ ʝʣʝʤʝʥʪʠ ʨʘʤʠ ʚʠʧʨʘʚʣʷʶʪʴ ʫ ʭʦʣʦʜʥʦʤʫ ʩʪʘʥʽ ʧʽʜ 100-

ʪʦʥʥʠʤ ʧʨʝʩʦʤ ʇɹ-002. ɼʣʷ ʚʠʧʨʷʤʣʝʥʥʷ ʟ ʥʘʛʨʽʚʘʥʥʷʤ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ 

500é600Á ʉ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 40- ʽ ʥʘʚʽʪʴ 20-ʪʦʥʥʽ ʧʨʝʩʠ. 

ʅʝʧʣʦʱʠʥʥʽʩʪʴ ʧʦʚʝʨʭʦʥʴ ʰʚʝʣʝʨʽʚ ʫ ʤʽʩʮʷʭ ʢʨʽʧʣʝʥʥʷ ʢʨʦʥʰʪʝʡʥʽʚ 

ʥʝ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ 0,5 ʤʤ, ʚ ʽʥʰʠʭ ʤʽʩʮʷʭ ï 1,5 ʤʤ, ʘ ʥʝʧʝʨʧʝʥ-

ʜʠʢʫʣʷʨʰʩʪʴ ʥʠʞʥʴʦʾ ʽ ʚʝʨʭʥʴʦʾ ʧʦʣʠʮʴ ʜʦ ʚʝʨʪʠʢʘʣʴʥʦʾ ʩʪʽʥʢʠ ʰʚʝʣʝʨʘ ï  

1 ʤʤ ʧʦ ʚʩʽʡ ʜʦʚʞʠʥʽ ʽ ʚ ʤʽʩʮʷʭ ʢʨʽʧʣʝʥʥʷ ʧʦʧʝʨʝʯʥʠʭ ʙʨʫʩʽʚ ï 0,5 ʤʤ. 

ʋ ʟʘʢʣʝʧʦʢ, ʷʢʽ ʦʩʣʘʙʣʠ, ʛʦʣʦʚʢʠ ʟʥʽʤʘʶʪʴ ʨʫʯʥʠʤ ʯʠ ʧʥʝʚʤʘʪʠʯʥʠʤ 

ʟʫʙʠʣʦʤ ʘʙʦ ʞ ʧʦʣʫʤ'ʷʤ ʛʘʟʦʚʦʛʦ ʧʘʣʴʥʠʢʘ. ʉʪʘʨʽ ʟʘʢʣʝʧʢʠ ʚʠʜʘʣʷʶʪʴ, ʘ ʥʘ 

ʾʭ ʤʽʩʮʝ ʩʪʘʚʣʷʪʴ ʥʦʚʽ. ʇʝʨʝʜ ʚʩʪʘʥʦʚʣʝʥʥʷʤ ʚ ʦʪʚʦʨʠ ʟʘʢʣʝʧʢʠ ʥʘʛʨʽʚʘʶʪʴ 

ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ 830é900Á ʉ (ʩʚʽʪʣʦ-ʯʝʨʚʦʥʠʡ ʢʦʣʽʨ). ɼʣʷ ʢʣʝʧʘʥʥʷ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʛʽʜʨʘʚʣʽʯʥʽ ʣʝʱʘʪʘ. 



"ȽɟɣɌɝəɱ ɛɜɚɍɗɑɘɔ ɓɑɘɗɑɜɚɍɝɨɖɚɲ ɘɑɡɌəɱɖɔ" (16ð18 ɒɚɎɞəɫ 2022 ɜɚɖɟ) 
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ʉʢʣʘʜʘʥʥʷ ʨʘʤʠ ʪʨʝʣʶʚʘʣʴʥʦʛʦ ʪʨʘʢʪʦʨʘ ʃʊ-171 ʩʣʽʜ ʚʠʢʦʥʫʚʘʪʠ ʫ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʪʝʭʥʽʯʥʠʭ ʚʠʤʦʛ ʥʘ ʢʘʧʽʪʘʣʴʥʠʡ ʨʝʤʦʥʪ ʰʘʩʩʽ. ɻʦʣʦʚʥʦʶ 

ʫʤʦʚʦʶ ʷʢʽʩʥʦʛʦ ʨʝʤʦʥʪʫ ʨʘʤʠ ʻ ʢʦʤʧʣʝʢʪʫʚʘʥʥʷ ʜʝʪʘʣʝʡ ʚʽʜʧʦʚʽʜʥʦ ʚʠʤʦʛ 

ʤʦʥʪʘʞʥʠʭ ʩʧʨʷʞʝʥʴ ʚ ʟ'ʻʜʥʘʥʥʷʭ ʜʝʬʝʢʪʦʩʢʦʧʽʾ [2, 3]. 

 

 

 
ʈʠʩ. 2. ɼʦʧʫʩʪʠʤʽ ʟʘʟʦʨʠ (+) ʽ ʥʘʪʷʛʠ (ð)  ʚ ʟ'ʻʜʥʘʥʥʷʭ ʧʽʜ ʯʘʩ ʨʝʤʦʥʪʫ 

ʨʘʤʠ ʪʨʝʣʶʚʘʣʴʥʦʛʦ ʪʨʘʢʪʦʨʘ ʃʊ-171(ʤʤ): 1 ï ʢʦʨʧʫʩ-ʚʪʫʣʢʘ -0,02;  

2 ï ʚʪʫʣʢʘ-ʚʽʩʴ +1,30; 3 ï ʦʧʦʨʘ-ʚʽʩʴ +0,40; 4 ï ʪʨʫʙʘ-ʰʪʠʬʪ +0,50;  

5 ï ʢʨʦʥʰʪʝʡʥ-ʰʪʠʬʪ -0,01; 6 ï ʙʫʛʝʣʴ-ʰʪʠʬʪ +0,01; 7 ï ʚʪʫʣʢʘ-ʪʨʫʙʘ +2,5; 

8 ï ʢʦʨʧʫʩ-ʚʪʫʣʢʘ -0,02. 

 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʦʟʚʦʣʷʪʴ 

ʧʽʜʚʠʱʠʪʠ ʩʧʦʞʠʚʯʽ ʷʢʦʩʪʽ ʚʽʜʥʦʚʣʝʥʠʭ ʩʢʣʘʜʘʣʴʥʠʭ ʦʜʠʥʠʮʴ ʪʘ ʥʘʜʽʡʥʽʩʪʴ 

ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʟʤʦʞʫʪʴ ʧʦʢʨʘʱʠʪʠ ʧʦʢʘʟʥʠʢʠ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʪʘ 

ʨʝʤʦʥʪʦʧʨʠʜʘʪʥʦʩʪʽ [4]. 

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ 

1. ɺʦʣʦʚʠʢ ɽ.ʃ. ʉʧʨʘʚʦʯʥʠʢ ʧʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʜʝʪʘʣʝʡ. ʂ.: "ʂʦʣʦʩ", 

1981. ï 351 ʉ. 

2. ʉʽʜʘʰʝʥʢʦ ʆ.ɯ. ʈʝʤʦʥʪ ʤʘʰʠʥ ʪʘ ʦʙʣʘʜʥʘʥʥʷ: ʇʽʜʨʫʯʥʠʢ /  
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ɸʛʨʦʦʩʚʽʪʘ, 2014. 665 ʉ. 

3. ʅʦʚʠʮʴʢʠʡ ɸ. ɺ., ʂʘʨʘʙʠʥʴʦʰ ʉ. ʉ., ʈʫʞʠʣʦ 3. ɺ. ʆʨʛʘʥʽʟʘʮʽʷ 

ʩʝʨʚʽʩʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ʅʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ. ʂ.: ʅʋɹʽʅ ʋʢʨʘʾʥʠ, 2017 ʨ. 

220 ʩ. 
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4. ʈʫʞʠʣʦ ɿ. ɺ., ʅʦʚʠʮʴʢʠʡ ɸ. ɺ. ʆʛʣʷʜ ʪʝʦʨʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʥʘʜʽʡʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤ çʃʄʉè ʧʽʜ ʚʧʣʠʚʦʤ ʪʝʭʥʽʯʥʦʛʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ ʨʝʤʦʥʪʫ. ʊʝʭʥʽʯʥʠʡ ʩʝʨʚʽʩ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ, ʣʽʩʦʚʦʛʦ ʪʘ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʽʚ. ʍʘʨʢʽʚ. 2016, ɺʠʧ. 2. ʉ. 223ï231. 

 

 

 

ʋɼʂ 621.919.2 

 

ʉʋʏɸʉʅɯ ʈɽʉʋʈʉʆɿɹɽʈɯɻɸʖʏɯ ʊɽʍʅʆʃʆɻɯɰ ɺʀʈʆɹʅʀʎʊɺɸ 

ʊɸ ɺɯɼʅʆɺʃɽʅʅʗ ɺʀʂʆʅɸɺʏʀʍ ʆʈɻɸʅɯɺ 

ʉɯʃʔʉʔʂʆɻʆʉʇʆɼɸʈʉʔʂʀʍ ʄɸʐʀʅ 

 

ʇʘʣʘʜʽʡʯʫʢ ʖ. ɹ., ʊʝʣʷʪʥʠʢ ɯ. ɸ. 

ɺʽʥʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʫ ʩʣʫʞʙʦʚʠʭ 

ʬʫʥʢʮʽʡ ʚ ʘʚʪʦʤʦʙʽʣʷʭ, ʪʨʘʢʪʦʨʘʭ, ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʘ ʙʫʜʽʚʝʣʴʥʦ-

ʜʦʨʦʞʥʽʭ ʤʘʰʠʥʘʭ ʩʣʫʞʘʪʴ ʛʽʜʨʘʚʣʽʯʥʽ ʩʠʩʪʝʤʠ. ʆʩʥʦʚʥʠʤʠ ʚʠʢʦʥʘʚʯʠʤʠ 

ʦʨʛʘʥʘʤʠ ʦʩʪʘʥʥʽʭ ʻ ʰʚʠʜʢʦʜʽʶʯʽ ʩʠʣʦʚʽ ʛʽʜʨʦʮʠʣʽʥʜʨʠ ʜʽʘʤʝʪʨʦʤ 20..160 

ʤʤ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʧʽʜ ʪʠʩʢʦʤ ʨʦʙʦʯʦʾ ʨʽʜʠʥʠ 10é25 ʄʇʘ ʽ ʤʘʶʪʴ ʜʦʚʞʠʥʫ 

250é2500 ʤʤ [1]. 

ɺʠʩʦʢʽ ʩʣʫʞʙʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʽʜʨʦʮʠʣʽʥʜʨʽʚ, ʟʦʢʨʝʤʘ ʥʘʜʽʡʥʽʩʪʴ, 

ʜʦʚʛʦʚʽʯʥʽʩʪʴ, ʰʚʠʜʢʦʜʽʷ ʪʘ ʥʦʨʤʘʪʠʚʥʝ ʨʦʙʦʯʝ ʟʫʩʠʣʣʷ, ʘ ʪʘʢʦʞ 

ʫʥʝʤʦʞʣʠʚʣʝʥʥʷ ʘʙʦ ʟʤʝʥʰʝʥʥʷ ʜʦ ʜʦʧʫʩʪʠʤʦʛʦ ʤʽʥʽʤʫʤʫ ʧʝʨʝʪʽʯʦʢ 

ʩʪʠʩʥʝʥʦʾ ʨʽʜʠʥʠ ʟ ʧʦʨʦʞʥʠʥʠ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʧʽʜ ʚʠʩʦʢʠʤ ʪʠʩʢʦʤ, ʜʦ 

ʧʦʨʦʞʥʠʥʠ ʟ ʥʠʟʴʢʠʤ, ʪʠʩʢʦʤ, ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, 

ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʤʝʪʦʜʘʤʠ, ʪʦʙʪʦ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʷ ʯʠ ʨʝʤʦʥʪʽ 

ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʜʝʪʘʣʝʡ, ʟʦʢʨʝʤʘ ʛʽʣʴʟ. ʇʨʠ ʮʴʦʤʫ ʧʨʦʮʝʩʠ ʦʙʨʦʙʢʠ ʦʩʪʘʥʥʽʭ 

ʧʦʚʠʥʥʽ ʛʘʨʘʥʪʫʚʘʪʠ ʪʦʯʥʽʩʪʴ ʦʪʚʦʨʫ ʧʦ ʜʦʧʫʩʪʠʤʠʭ ʚʽʜʭʠʣʝʥʥʷʭ ʚʽʜ 

ʧʨʷʤʦʣʽʥʽʡʥʦʩʪʽ ʡʦʛʦ ʦʩʽ ʪʘ ʥʝʢʨʫʛʣʦʩʪʽ, ʥʝʦʙʭʽʜʥʫ ʰʦʨʩʪʢʽʩʪʴ ʨʦʙʦʯʦʾ 

ʧʦʚʝʨʭʥʽ ʪʘ ʩʧʨʠʷʪʣʠʚʝ ʦʨʽʻʥʪʫʚʘʥʥʷ ʨʠʩʦʢ ʤʘʢʨʦʨʝʣʴʻʬʫ. ʇʝʨʰʽ ʪʨʠ 

ʚʠʤʦʛʠ ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ ʚʽʜʦʤʠʤʠ ʧʨʦʛʨʝʩʠʚʥʠʤʠ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ 

ʧʨʦʮʝʩʘʤʠ, ʟʘʩʥʦʚʘʥʠʤʠ ʥʘ ʜʝʬʦʨʤʫʶʯʦʤʫ ʪʘ ʨʽʞʫʯʦʤʫ ʧʨʦʪʷʛʫʚʘʥʥʽ [1,2].  

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ. ɺʠʟʥʘʯʝʥʥʷ ʨʝʩʫʨʩʦʟʙʝʨʽʛʘʶʯʠʭ ʪʝʭʥʦʣʦʛʽʾ 

ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʚʠʢʦʥʘʚʯʠʭ ʦʨʛʘʥʽʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʤʘʰʠʥ. 

ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɼʦʩʣʽʜʞʝʥʥʷ, ʱʦ ʤʘʣʠ ʥʘ ʤʝʪʽ 

ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʧʨʦʮʝʩʽʚ ʟʘʩʥʦʚʘʥʠʤʠ ʥʘ ʜʝʬʦʨʤʫʶʯʦʤʫ ʪʘ ʨʽʞʫʯʦʤʫ 

ʧʨʦʪʷʛʫʚʘʥʥʽ, ʜʦʟʚʦʣʠʣʠ ʨʦʟʰʠʨʠʪʠ ʤʦʞʣʠʚʦʩʪʽ ʪʝʭʥʦʣʦʛʽʡ ʦʙʨʦʙʢʠ 

ʛʣʠʙʦʢʠʭ ʦʪʚʦʨʽʚ ʛʽʣʴʟ ʚ ʥʘʧʨʷʤʢʫ ʨʝʩʫʨʩʦʟʙʝʨʝʞʝʥʥʷ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ, 

ʟʥʠʞʝʥʥʷ ʪʨʫʜʦʤʽʩʪʢʦʩʪʽ ʦʙʨʦʙʢʠ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʤʝʪʘʣʫ (ʂɺʄ), ʘ ʪʘʢʦʞ ʚ ʥʘʧʨʷʤʢʫ ʧʦʢʨʘʱʝʥʥʷ ʛʝʦʤʝʪʨʠʯʥʠʭ ʪʘ ʬʽʟʠʢʦ-
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ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʚʝʨʭʥʽ: ʩʪʚʦʨʝʥʥʷ ʨʝʛʫʣʷʨʥʠʭ ʤʽʢʨʦ- ʪʘ 

ʤʘʢʨʦʨʝʣʴʻʬʫ ʽʟ ʟʘʜʘʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʟʤʽʮʥʝʥʥʷ ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ 

ʭʦʣʦʜʥʦʶ ʧʣʘʩʪʠʯʥʦʶ ʜʝʬʦʨʤʘʮʽʻʶ, ʬʦʨʤʫʚʘʥʥʷ ʩʧʨʠʷʪʣʠʚʠʭ ʟʘʣʠʰʢʦʚʠʭ 

ʥʘʧʨʫʞʝʥʴ. ɿʘʧʨʦʧʦʥʦʚʘʥʽ ʥʘ ʙʘʟʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ  ʝʬʝʢʪʠʚʥʽ 

ʨʝʩʫʨʩʦʟʙʝʨʽʛʘʶʯʽ ʪʝʭʥʦʣʦʛʽʾ [3] ʚʢʣʶʯʘʶʪʴ ʦʧʝʨʘʮʽʾ ʯʦʨʥʦʚʦʛʦ 

ʜʝʬʦʨʤʫʶʯʦʛʦ ʧʨʦʪʷʛʫʚʘʥʥʷ ʟʽ ʟʥʘʯʥʦʶ ʨʦʟʜʘʯʝʶ ʦʪʚʦʨʫ çʯʦʨʥʦʾè ʪʨʫʙʥʦʾ 

ʟʘʛʦʪʦʚʢʠ (ʥʘ 5é10%), ʨʽʞʫʯʦʛʦ ʧʨʦʪʷʛʫʚʘʥʥʷ ʟ ʧʨʠʧʫʩʢʘʤʠ 0,1é0,5 ʤʤ ʥʘ 

ʩʪʦʨʦʥʫ, ʧʨʠʟʥʘʯʝʥʦʛʦ ʜʣʷ ʚʠʜʘʣʝʥʥʷ ʜʝʬʝʢʪʥʦʛʦ ʰʘʨʫ ʤʝʪʘʣʫ, ʯʠʩʪʦʚʦʾ 

ʨʦʟʪʦʯʢʠ ʛʦʣʦʚʢʦʶ ʟ ʧʣʘʚʘʶʯʠʤʠ ʥʦʞʘʤʠ, ʨʦʟʢʘʪʢʠ ʢʫʣʴʢʘʤʠ ʯʠ ʨʦʣʠʢʘʤʠ. 

ɺ ʧʨʦʮʝʩʽ ʨʝʤʦʥʪʫ ʛʽʣʴʟ, ʱʦ ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚʠʡʰʣʠ ʟʘ ʤʝʞʽ ʧʦʣʷ ʜʦʧʫʩʢʫ 

ʦʪʚʦʨʫ, ʧʝʨʝʜʙʘʯʝʥʦ ʨʝʜʫʮʽʶʚʘʥʥʷ [3, 4]. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʟʚʦʣʠʣʠ ʚʠʟʥʘʯʠʪʠ ʥʘʩʪʫʧʥʝ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʽ ʨʝʩʫʨʩʦʟʙʝʨʽʛʘʶʯʽ ʪʝʭʥʦʣʦʛʽʾ ʧʽʜʚʠʱʫʶʪʴ ʂɺʄ ʜʦ 0,9é0,95, 

ʘ ʚ ʦʢʨʝʤʠʭ  ʚʠʧʘʜʢʘʭ ï ʜʦ 0,98, ʟʘ ʨʘʭʫʥʦʢ ʟʚʝʜʝʥʥʷ ʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ 

ʬʘʢʪʠʯʥʦ ʣʠʰʠ ʜʦ ʚʠʜʘʣʝʥʥʷ ʜʝʬʝʢʪʥʦʛʦ ʰʘʨʫ ʤʝʪʘʣʫʨʛʽʡʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ 

ʪʦʚʱʠʥʦʶ 0,1..0,5 ʤʤ. ʊʨʫʜʦʤʽʩʪʢʽʩʪʴ ʦʙʨʦʙʢʠ ʩʫʪʪʻʚʦ ʟʥʠʞʫʻʪʴʩʷ ʟʘ 

ʨʘʭʫʥʦʢ ʧʦʻʜʥʘʥʥʷ ʦʧʝʨʘʮʽʾ. ʊʘʢ, ʚʩʽ ʦʧʝʨʘʮʽʾ ʧʨʦʪʷʛʫʚʘʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʠʢʦʥʘʥʥʽ ʟʘ ʦʜʠʥ ʨʦʙʦʯʠʡ ʭʽʜ ʢʦʤʙʽʥʦʚʘʥʦʾ ʜʝʬʦʨʤʫʶʯʝ-ʨʽʞʫʯʦʾ 

ʧʨʦʪʷʞʢʠ, ʪʦʙʪʦ ʟʚʝʩʪʠʩʷ ʚ ʦʜʥʫ ʦʧʝʨʘʮʽʶ. ʆʧʝʨʘʮʽʾ ʯʠʩʪʦʚʦʾ ʨʦʟʪʦʯʢʠ ʽ 

ʨʦʟʢʘʪʢʠ ʪʘʢʦʞ ʩʣʽʜ ʧʦʻʜʥʘʪʠ ʚ ʦʜʥʫ ʦʧʝʨʘʮʽʶ, ʱʦ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ 

ʢʽʥʝʪʠʯʥʦʶ ʩʭʝʤʦʶ ʪʦʢʘʨʥʦʾ ʦʙʨʦʙʢʠ ʢʦʤʙʽʥʦʚʘʥʦʶ ʨʽʞʫʯʝ-ʜʝʬʦʨʤʫʶʯʦʶ 

ʛʦʣʦʚʢʦʶ. ʐʚʠʜʢʦʩʪʽ ʽ ʧʦʜʘʯʽ ʮʠʭ ʨʽʟʥʦʨʽʜʥʠʭ ʦʧʝʨʘʮʽʡ ʧʦʚʠʥʥʽ ʙʫʪʠ 

ʨʽʚʥʠʤʠ ʤʽʞ ʩʦʙʦʶ ʽ ʙʣʠʟʴʢʠʤʠ ʜʦ ʦʧʪʠʤʘʣʴʥʠʭ ʜʣʷ ʢʦʞʥʦʛʦ ʟ ʧʨʦʮʝʩʽʚ. 

ʆʧʝʨʘʮʽʷ ʨʝʜʫʮʽʶʚʘʥʥʷ, ʷʢʘ ʧʦʪʨʽʙʥʘ ʜʣʷ ʧʨʠ ʨʝʤʦʥʪʽ ʛʽʣʴʟ, ʪʘʢʦʞ ʤʦʞʝ 

ʙʫʪʠ ʧʦʻʜʥʘʥʘ ʟ ʦʧʝʨʘʮʽʻʶ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʧʨʦʪʷʛʫʚʘʥʥʷ ʽ ʚʠʢʦʥʫʚʘʪʠʩʴ 

ʨʘʟʦʤ ʟ ʥʝʶ ʟʘ ʦʜʠʥ ʨʦʙʦʯʠʡ ʭʽʜ ʟʽ ʰʚʠʜʢʽʩʪʶ 0,1é 0,25 ʤ/ʩ [4]. 

ʉʪʚʦʨʝʥʥʷ ʩʧʨʠʷʪʣʠʚʦʛʦ ʨʝʛʫʣʷʨʥʦʛʦ ʤʽʢʨʦʨʝʣʴʻʬʫ ʥʘ ʨʦʙʦʯʽʡ 

ʧʦʚʝʨʭʥʽ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʧʦʻʜʥʘʥʥʷ ʧʦʟʜʦʚʞʥʽʭ ʨʠʩʦʢ, 

ʧʘʨʘʣʝʣʴʥʠʭ ʪʚʽʨʥʽʡ ʦʪʚʦʨʫ ʽ ʭʘʨʘʢʪʝʨʥʠʭ ʜʣʷ ʧʨʦʪʷʛʫʚʘʥʥʷ, ʟ ʧʦʧʝʨʝʯʥʠʤʠ 

ʭʚʠʣʷʤʠ, ʱʦ ʬʦʨʤʫʶʪʴ ʧʨʠ ʨʦʟʢʘʪʮʽ. ʈʦʟʤʽʨʘʤʠ ʝʣʝʤʝʥʪʽʚ ʤʽʢʨʦʨʝʣʴʻʬʫ 

ʤʦʞʥʘ ʫʧʨʘʚʣʷʪʠ, ʟʤʽʥʶʶʯʠ ʧʦʜʘʯʫ ʨʦʟʢʘʪʢʘʤʠ ʪʘ ʩʪʚʦʨʶʶʯʠ ʥʘ ʯʠʩʪʦʚʠʭ 

ʨʦʙʦʯʠʭ ʝʣʝʤʝʥʪʘʭ ʩʠʩʪʝʤʫ ʧʦʟʜʦʚʞʥʽʭ ʤʽʢʨʦʢʘʥʘʚʦʢ. ɺ ʧʨʦʮʝʩʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʟʘʧʨʦʚʘʜʠʪʠ ʥʦʚʫ ʝʢʩʧʣʫʘʪʘʮʽʡʥʫ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʨʦʙʦʯʠʭ ʧʦʚʝʨʭʦʥʴ ï ʨʝʛʫʣʷʨʥʠʡ ʤʘʢʨʦʨʝʣʴʻʬ, ʱʦ 

ʬʦʨʤʫʻʪʴʩʷ ʜʦʜʘʪʢʦʚʠʤʠ ʨʦʙʦʯʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʢʦʤʙʽʥʦʚʘʥʦʾ ʧʨʦʪʷʞʢʠ 

9ʜʝʬʦʨʤʫʶʯʠʤʠ ʘʙʦ ʨʽʞʫʯʠʤʠ), ʷʢʽ ʧʨʘʮʶʶʪʴ ʟʘ ʧʨʠʥʮʠʧʦʤ 

ʩʘʤʦʦʙʝʨʪʘʥʥʷ ʽ ʨʦʟʤʽʱʝʥʥʽ ʤʽʞ ʯʦʨʥʦʚʦʶ ʽ ʯʠʩʪʦʚʦʶ ʯʘʩʪʠʥʦʶ ʦʩʪʘʥʥʴʦʾ 

[5]. 

ʎʽ ʝʣʝʤʝʥʪʠ ʤʘʶʪʴ ʧʨʦʬʽʣʴ ʢʦʥʪʫʨʥʠʭ ʛʚʠʥʪʦʚʠʭ ʢʘʥʘʚʦʢ (ʣʽʚʦ- ʪʘ 

ʧʨʘʚʦʟʘʭʦʜʥʦʾ). ɼʦʩʣʽʜʞʝʥʥʷʤʠ ʚʩʪʘʥʦʚʣʝʥʽ ʪʘʢʽ ʤʝʞʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʤʘʢʨʦʧʨʦʬʽʣʶ: ʛʣʠʙʠʥʘ ʢʦʥʪʫʨʥʠʭ ʢʘʥʘʚʦʢ ï 0,005é5 ʤʤ; ʧʨʦʬʽʣʴ ʢʘʥʘʚʦʢ 

ʚ ʥʦʨʤʘʣʴʥʦʤʫ ʧʝʨʝʨʽʟʽ ï ʪʨʠʢʫʪʥʠʢ ʟ ʢʫʪʦʤ ʧʨʠ ʚʝʨʰʠʥʽ 60é120Ü; ʪʠʧ 

ʝʣʝʤʝʥʪʘ ï ʯʦʪʠʨʠʢʫʪʥʠʢ; ʚʽʜʥʦʩʥʘ ʦʧʦʨʥʘ ʧʣʦʱʘ ï 80é90%; ʢʫʪ ʥʘʭʠʣʫ 
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ʩʪʦʨʦʥʠ ʝʣʝʤʝʥʪʘ - 15Üé80Ü. ʇʨʠʟʥʘʯʝʥʥʷ ʤʘʢʨʦʧʨʦʬʽʣʶ ʤʦʞʝ ʙʫʪʠ 

ʧʦʜʚʽʡʥʠʤ: ʧʨʠʤʫʩʦʚʠʡ ʧʦʜʽʣ ʟʨʽʟʫʚʘʥʦʛʦ ʧʨʦʪʷʞʢʦʶ ʧʨʠʧʫʩʢʫ ʫ ʚʠʧʘʜʢʫ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʝʪʘʣʝʡ ʟ ʛʣʠʙʦʢʠʤʠ ʪʦʯʥʠʤʠ ʦʪʚʦʨʘʤʠ; ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ 

ʢʘʥʘʣʽʚ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʱʦ ʩʧʦʣʫʯʘʶʪʴʩʷ ʤʽʞ ʩʦʙʦʶ, 

ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʥʘʜʽʡʥʦʛʦ ʫʱʽʣʴʥʝʥʥʷ ʰʪʦʢʘ ʽ ʛʽʣʴʟʽ ʧʨʠ ʟʫʧʠʥʢʘʭ 

ʛʽʜʨʦʮʠʣʽʥʜʨʘ ʯʠ ʩʪʨʦʛʦʾ ʬʽʢʩʘʮʽʾ ʰʪʦʢʘ ʫ ʚʠʟʥʘʯʝʥʦʤʫ ʧʦʣʦʞʝʥʥʽ. 

ɼʦʩʣʽʜʞʝʥʥʷʤʠ ʙʫʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʩʫʤʽʩʥʦʾ ʜʽʾ ʚʩʽʭ ʨʦʙʦʯʠʭ 

ʦʨʛʘʥʽʚ ʢʦʤʙʽʥʦʚʘʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʤʝʪʘʣ ʩʝʨʮʝʚʠʥʠ ʜʝʪʘʣʽ ʟʤʽʮʥʶʻʪʴʩʷ ʥʘ 

40é 50;,ʘ ʧʦʚʝʨʭʥʝʚʠʡ ʰʘʨ ʪʦʚʱʠʥʦʶ 0,03é0,05 ʤʤ ʦʪʨʠʤʘʻ ʜʦʜʘʪʢʦʚʝ 

ʟʤʽʮʥʝʥʥʷ ʥʘ 50é60% ʽ ʩʪʠʢʫʶʯʽ ʟʘʣʠʰʢʦʚʽ ʥʘʧʨʫʞʝʥʥʷ [5]. 

ɺʠʩʥʦʚʦʢ. ɼʦʩʣʽʜʞʝʥʥʷ ʜʦʟʚʦʣʠʣʠ ʨʦʟʨʦʙʠʪʠ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ 

ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʢʦʤʙʽʥʦʚʘʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ. ɿʦʢʨʝʤʘ, ʟ ʤʝʪʦʶ 

ʧʽʜʚʠʱʝʥʥʷ ʤʽʮʥʦʩʪʽ ʪʘ ʩʪʽʡʢʦʩʪʽ ʜʝʬʦʨʤʫʶʯʠʭ ʝʣʝʤʝʥʪʽʚ ʪʘ ʚʦʣʦʢ-ʤʘʪʨʠʮʴ 

ʧʨʦʬʽʣʴ ʾʭ ʨʦʙʦʯʦʾ ʯʘʩʪʠʥʠ ʩʣʽʜ ʚʠʢʦʥʫʚʘʪʠ ʥʝ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤʠ 

ʢʦʥʽʯʥʠʤ, ʘ ʟʘʢʦʥʦʤ ʨʦʟʧʦʜʽʣʫ ʢʦʥʪʘʢʪʥʠʭ ʥʘʧʨʫʞʝʥʴ ʚ ʟʦʥʽ ʧʨʫʞʥʦ-

ʧʣʘʩʪʠʯʥʦʛʦ ʜʝʬʦʨʤʫʚʘʥʥʷ. 
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ʋɼʂ 621.919.2 

 

ʆʉʆɹʃʀɺʆʉʊɯ ʄɽʍɸʅɯʂʀ ʇʈʆʊʗɻʋɺɸʅʅʗ ɺʅʋʊʈɯʐʅɯʍ 

ʇʆɺɽʈʍʆʅʔ ʇʈʀ ɺʀɻʆʊʆɺʃɽʅʅɯ ʊɸ ɺɯɼʅʆɺʃɽʅʅɯ 

ʇʆʈʆɾʅʀʉʊʀʍ ɼɽʊɸʃɽʁ ʉɯʃʔʉʔʂʆɻʆʉʇʆɼɸʈʉʔʂʆɰ 

ʊɽʍʅɯʂʀ 

 

ʊʝʣʷʪʥʠʢ ɯ. ɸ. 

ɺʽʥʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʆʪʨʠʤʘʥʥʷ ʦʪʚʦʨʽʚ, ʦʩʦʙʣʠʚʦ ʛʣʠʙʦʢʠʭ, ʧʨʠ 

ʚʠʛʦʪʦʚʣʝʥʥʽ ʪʘ ʚʽʜʥʦʚʣʝʥʥʽ ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʧʦʨʦʞʥʠʩʪʠʭ ʜʝʪʘʣʝʡ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʩʢʣʘʜʥʽʰʠʭ ʧʨʦʙʣʝʤ 

ʤʝʪʘʣʦʦʙʨʦʙʢʠ [1]. 

ɺʝʩʴ ʩʧʝʢʪʨ ʥʝʦʙʭʽʜʥʠʭ ʩʣʫʞʙʦʚʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʚʝʨʭʦʥʴ ʢʨʫʛʣʠʭ 

ʦʪʚʦʨʽʚ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʧʨʦʛʨʝʩʠʚʥʠʤʠ ʨʝʩʫʨʩʦʟʙʝʨʽʛʘʶʯʠʤʠ 

ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ, ʟʘʩʥʦʚʘʥʠʤʠ ʥʘ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʢʦʤʙʽʥʘʮʽʷʭ 

ʨʽʞʫʯʦʛʦ ʧʨʦʪʷʛʫʚʘʥʥʷ, ʟ ʦʧʝʨʘʮʽʷʤʠ ʭʦʣʦʜʥʦʛʦ ʧʣʘʩʪʠʯʥʦʛʦ ʜʝʬʦʨʤʫʚʘʥʥʷ 

(ʍʇɼ); ʨʝʜʫʢʫʚʘʥʥʷ, ʨʦʟʢʘʪʫʚʘʥʥʷ, ʚʠʛʣʘʜʞʫʚʘʥʥʷ, ʜʝʬʦʨʤʫʶʯʦʛʦ 

ʧʨʦʪʷʛʫʚʘʥʥʷ (ʜʦʨʥʫʚʘʥʥʷ). ʎʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ (ʂɺʄ ʚ ʤʝʞʘʭ 

0,90é0,98) ʽ ʥʠʟʴʢʦʶ ʪʨʫʜʦʤʽʩʪʢʽʩʪʶ, ʷʢ ʧʨʘʚʠʣʦ, ʛʘʨʘʥʪʫʶʪʴ ʪʘʢʦʞ 

ʜʦʩʷʛʥʝʥʥʷ ʙʘʞʘʥʠʭ ʚʝʣʠʯʠʥ ʙʽʣʴʰʦʩʪʽ ʛʝʦʤʝʪʨʠʯʥʠʭ ʽ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʚʝʨʭʥʽ ʽ ʪʦʯʥʦʩʪʽ ʦʪʚʦʨʫ ʟʘ ʜʦʧʫʩʪʠʤʠʤʠ ʚʽʜʭʠʣʝʥʥʷʤʠ ʚʽʜ 

ʧʨʷʤʦʣʽʥʽʡʥʦʩʪʽ ʦʩʽ ʪʘ ʥʝʢʨʫʛʣʦʩʪʽ, ʰʦʨʩʪʢʦʩʪʽ, ʟʤʽʮʥʝʥʥʷ ʧʦʚʝʨʭʥʝʚʦʛʦ 

ʰʘʨʫ ʍʇɼ ʽ ʩʪʠʩʢʫʶʯʠʭ ʟʘʣʠʰʢʦʚʠʭ ʥʘʧʨʫʞʝʥʴ [1,2].  

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ. ɺʠʟʥʘʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʤʝʭʘʥʽʢʠ ʧʨʦʪʷʛʫʚʘʥʥʷ 

ʚʥʫʪʨʽʰʥʽʭ ʧʦʚʝʨʭʦʥʴ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʪʘ ʚʽʜʥʦʚʣʝʥʥʽ ʧʦʨʦʞʥʠʩʪʠʭ 

ʜʝʪʘʣʝʡ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ. 

ʆʩʥʦʚʥʽ ʤʘʪʝʨʽʘʣʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɼʝʬʦʨʤʫʶʯʠʡ ʝʣʝʤʝʥʪ ʧʨʦʪʷʞʢʠ 

ʤʘʶʪʴ ʢʦʥʽʯʥʫ ʨʦʙʦʯʫ ʧʦʚʝʨʭʥʶ, ʧʨʦʭʦʜʷʯʠ ʯʝʨʝʟ ʦʙʨʦʙʣʶʚʘʣʴʥʠʡ ʦʪʚʽʨ, 

ʧʨʫʞʥʦ ʽ ʧʣʘʩʪʠʯʥʦ ʜʝʬʦʨʤʫʻ ʩʪʽʥʢʠ ʜʝʪʘʣʽ, ʟʙʽʣʴʰʫʶʯʠ ʜʽʘʤʝʪʨ ʦʪʚʦʨʫ ʽ 

ʟʦʚʥʽʰʥʽʡ ʜʽʘʤʝʪʨ ʜʝʪʘʣʽ. 

ɼʽʘʤʝʪʨ ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʦʪʚʦʨʫ ʣʠʰʝ ʚ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʨʽʚʥʷʻʪʴʩʷ 

ʟʦʚʥʽʰʥʴʦʤʫ ʜʽʘʤʝʪʨʫ ʜʝʬʦʨʤʫʶʯʦʛʦ ʝʣʝʤʝʥʪʫ, ʚʽʥ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ 

ʙʽʣʴʰʠʡ ʘʙʦ ʤʝʥʰʠʡ [2]. 

ʉʫʯʘʩʥʫ ʥʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʫ ʪʘ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʫ ʤʦʜʝʣʴ 

ʜʝʬʦʨʤʫʶʯʦʛʦ ʧʨʦʪʷʛʫʚʘʥʥʷ ʽʟ ʥʘʩʢʨʽʟʥʠʤʠ ʧʨʫʞʥʦ-ʧʣʘʩʪʠʯʥʠʤʠ 

ʜʝʬʦʨʤʘʮʽʷʤʠ ʤʦʞʥʘ ʧʦʜʘʪʠ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ. ʂʦʥʽʯʥʠʡ ʜʝʬʦʨʤʫʶʯʠʡ 

ʝʣʝʤʝʥʪ ʧʨʦʪʷʞʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ, ʦʩʥʘʱʝʥʠʡ ʮʠʣʽʥʜʨʠʯʥʦʶ ʩʪʨʽʯʢʦʶ ʪʘ 

ʟʚʦʨʦʪʥʠʤ ʢʦʥʫʩʦʤ, ʨʫʭʘʻʪʴʩʷ ʫʟʜʦʚʞ ʦʩʽ ʜʝʪʘʣʽ ʟ ʧʦʯʘʪʢʦʚʠʤʠ ʨʦʟʨʽʟʘʤʠ d0 

i D0, ʟʜʽʡʩʥʶʶʯʠ ʨʦʟʜʘʚʘʥʥʷʤ ʦʩʪʘʥʥʴʦʾ ʟʘʚʜʷʢʠ ʥʘʪʷʛʦʚʽ ʘʬ (ʨʠʩ.1). 

 



ȳɍɱɜəɔɖ ɞɑɓ ɐɚɛɚɎɱɐɑɕ XɁȣȣȣ ȸɱɒəɌɜɚɐəɚɲ əɌɟɖɚɎɚɲ ɖɚəɠɑɜɑəɢɱɲ 

 
192 

 
ʈʠʩ. 1. ʄʦʜʫʣʴ ʚʟʘʻʤʦʜʽʾ ʜʝʬʦʨʤʫʶʯʦʛʦ ʝʣʝʤʝʥʪʘ ʟ ʜʝʪʘʣʣʶ ʧʨʠ 

ʜʝʬʦʨʤʫʶʯʦʤʫ ʧʨʦʪʷʛʫʚʘʥʥʽ [3]. 

 

ʇʨʦʮʝʩ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʢʽʥʝʤʘʪʠʯʥʦʶ ʩʭʝʤʦʶ ʧʨʦʪʷʛʫʚʘʥʥʷ ʟ 

ʣʽʥʽʡʥʦʶ ʰʚʠʜʢʽʩʪʶ ʚ ʤʝʞʘʭ 0,02é0,2 ʤ/ʩ.  

ʎʠʣʽʥʜʨʠʯʥʘ ʩʪʨʽʯʢʘ ʪʘ ʟʚʦʨʦʪʥʠʡ ʢʦʨʧʫʩ ʜʝʬʦʨʤʫʶʯʦʛʦ ʝʣʝʤʝʥʪʘ ʟ 

ʜʝʪʘʣʣʶ ʥʝ ʢʦʥʪʘʢʪʫʶʪʴ, ʦʩʢʽʣʴʢʠ ʥʘʧʨʫʞʝʥʥʷ ʚ ʧʨʫʞʥʦ-ʧʣʘʩʪʠʯʥʽʡ ʟʦʥʽ 

ʫʪʚʦʨʶʶʪʴ ʭʚʠʣʝʧʦʜʽʙʥʫ ʟʦʥʫ ʧʦʟʘʢʦʥʪʘʢʪʥʦʾ ʜʝʬʦʨʤʘʮʽʾ, ʧʨʠʯʦʤʫ ʦʩʥʦʚʥʽ 

ʨʦʟʤʽʨʠ ʚʠʟʥʘʯʘʶʪʴʩʷ ʥʘʩʪʫʧʥʠʤʠ ʨʽʚʥʷʥʥʷʤʠ. 

ɺʽʜʩʪʘʥʴ l2 ʜʦ ʤʘʢʩʠʤʫʤʫ ʭʚʠʣʽ [4]: 

ὰ πȟττχὥ̕ȟ ὸὨ                                      (1) 

ɼʦʚʞʠʥʘ l2 [4]: 

ὰ ρȟστὥ̕ȟ ὸὨ                                       (2) 

ʄʘʢʩʠʤʘʣʴʥʘ ʨʘʜʽʘʣʴʥʘ ʜʝʬʦʨʤʘʮʽʷ Ud ʜʝʪʘʣʽ ʚ ʧʦʟʘʢʦʥʪʘʢʪʥʽʡ ʟʦʥʽ 

[4]: 

Ὗ
Ѝ

ρ ‘ ρ ‘                               (3) 

ʜʝ: t0 ï ʧʦʯʘʪʢʦʚʘ ʪʦʚʱʠʥʘ ʩʪʽʥʢʠ ʜʝʪʘʣʽ; ů̔ ï ʥʘʧʨʫʞʝʥʥʷ ʟʘ ʢʨʠʚʦʶ 

ʪʝʢʫʯʦʩʪʽ ʜʣʷ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ ʜʝʬʦʨʤʘʮʽʾ Ů ʜʝʬʦʨʤʫʶʯʦʾ ʧʦʚʝʨʭʥʽ; ɽ, 

Õ - ʚʽʜʧʦʚʽʜʥʦ ʤʦʜʫʣʴ ʖʥʛʘ ʪʘ ʢʦʝʬʽʮʽʻʥʪ ʇʫʘʥʩʦʥʘ. 

ɺ ʜʝʪʘʣʷʭ ʽʟ ʧʣʘʩʪʠʯʥʠʭ ʩʪʘʣʝʡ ʽ ʢʦʣʴʦʨʦʚʠʭ ʩʧʣʘʚʽʚ ʤʝʨʝʞʫ 

ʛʚʠʥʪʦʚʠʭ ʢʘʥʘʚʦʢ ʦʪʨʠʤʫʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʦʙʝʨʪʘʶʪʴʩʷ, 

ʦʩʥʘʱʝʥʠʭ ʜʝʬʦʨʤʫʶʯʠʤʠ ʯʘʩʪʠʥʘʤʠ ʽʟ ʪʚʝʨʜʠʭ ʩʧʣʘʚʽʚ. ʆʙʨʦʙʢʫ ʜʝʪʘʣʝʡ 

ʽʟ ʢʨʠʭʢʠʭ ʤʝʪʘʣʽʚ ʪʘ ʩʧʣʘʚʽʚ, ʘ ʪʘʢʦʞ ʤʝʪʘʣʦʧʣʘʩʪʠʯʥʠʭ ʩʪʘʣʝʡ ʟʜʽʡʩʥʶʶʪʴ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʫʙʮʽʚ ʽʟ ʙʘʛʘʪʦʟʘʭʽʜʥʠʤʠ ʛʚʠʥʪʦʚʠʤʠ ʨʽʞʫʯʠʤʠ ʯʘʩʪʠʥʘʤʠ ʽʟ 

ʰʚʠʜʢʦʨʽʟʘʣʴʥʠʭ ʩʪʘʣʝʡ, ʟʘʜʥʶ ʧʦʚʝʨʭʥʶ ʷʢʠʭ ʧʦʪʨʽʙʥʦ ʟʘʪʠʣʫʚʘʪʠ ʜʣʷ 

ʧʦʧʝʨʝʜʞʝʥʥʷ ʚʪʨʘʪʠ ʨʦʟʤʽʨʽʚ ʢʦʥʪʫʨʥʠʭ ʢʘʥʘʚʦʢ ʧʨʠ ʧʝʨʝʪʦʯʢʘʭ ʟʫʙʮʽʚ [5]. 

ɺʠʩʥʦʚʢʠ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʥʘʟʚʘʥʽ ʢʦʤʙʽʥʦʚʘʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʜʦʟʚʦʣʷʶʪʴ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʠʪʠ 



"ȽɟɣɌɝəɱ ɛɜɚɍɗɑɘɔ ɓɑɘɗɑɜɚɍɝɨɖɚɲ ɘɑɡɌəɱɖɔ" (16ð18 ɒɚɎɞəɫ 2022 ɜɚɖɟ) 
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ʦʪʨʠʤʘʥʥʷ ʥʘ ʧʦʚʝʨʭʥʷʭ ʛʣʠʙʦʢʠʭ ʦʪʚʦʨʽʚ ʥʘʩʪʫʧʥʠʭ ʛʝʦʤʝʪʨʠʯʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʥʘʤʠ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʜʝʪʘʣʝʡ ʟ 

ʛʣʠʙʦʢʠʤʠ ʦʪʚʦʨʘʤʠ ʤʦʞʫʪʴ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʥʫʚʘʪʠ ʜʚʽ ʨʽʟʥʦʨʽʜʥʽ ʬʫʥʢʮʽʾ: 

ʪʝʭʥʦʣʦʛʽʯʥʫ, ʷʢʘ ʧʦʣʷʛʘʻ ʚ ʧʨʠʤʫʩʦʚʦʤʫ ʧʦʜʽʣʽ ʟʨʽʟʫʚʘʥʦʛʦ ʧʨʦʪʷʞʢʦʶ 

ʧʨʠʧʫʩʢʫ ʢʦʥʪʫʨʥʠʤʠ ʢʘʥʘʚʢʘʤʠ ʤʘʢʨʦʨʝʣʴʻʬʫ ʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʫ, ʷʢʘ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʩʠʩʪʝʤʦʶ ʮʠʭ ʢʘʥʘʚʦʢ, ʩʧʦʣʫʯʝʥʠʭ ʤʽʞ ʩʦʙʦʶ. ɺ 

ʦʩʪʘʥʥʴʦʤʫ ʚʠʧʘʜʢʫ  ʢʘʥʘʚʢʠ ʤʦʞʫʪʴ ʩʣʫʞʠʪʠ ʦʙôʻʤʘʤʠ ʜʣʷ ʤʘʩʪʠʣʘ, 

ʣʘʙʽʨʠʥʪʘʤʠ ʜʣʷ ʫʱʽʣʴʥʝʥʥʷ ʧʘʨ ʪʝʨʪʷ ʪʦʱʦ.  
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ʂɽʈʋɺɸʅʅʗ ɼɺʀɻʋʅʆʄ ɸɺʊʆʄʆɹɯʃʗ 

 

ʂʫʣʠʢʽʚʩʴʢʠʡ ɺ. ʃ. 

ʇʦʣʽʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʇʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʽ ʨʝʤʦʥʪʫ ʘʚʪʦʤʦʙʽʣʽʚ ʚʘʞʣʠʚʦ ʤʘʪʠ ʽʥʜʠʚʽʜʫʘʣʴʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ 

ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʪʝʭʥʽʢʠ, ʧʨʠʭʦʚʘʥʽ ʪʘ ʥʘʟʨʽʚʘʶʯʽ ʚʽʜʤʦʚʠ, ʟʘʣʠʰʢʦʚʠʡ 

ʨʝʩʫʨʩ, ʧʨʠʯʠʥʠ ʧʦʨʫʰʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ. ɿʘʩʦʙʦʤ ʦʪʨʠʤʘʥʥʷ ʪʘʢʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʩʣʫʞʠʪʴ ʪʝʭʥʽʯʥʘ ʜʽʘʛʥʦʩʪʠʢʘ, ʷʢʘ ʻ ʥʝʦʙʭʽʜʥʦʶ ʩʢʣʘʜʦʚʦʶ ʫ 



ȳɍɱɜəɔɖ ɞɑɓ ɐɚɛɚɎɱɐɑɕ XɁȣȣȣ ȸɱɒəɌɜɚɐəɚɲ əɌɟɖɚɎɚɲ ɖɚəɠɑɜɑəɢɱɲ 
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ʧʨʦʬʽʣʘʢʪʠʯʥʦʤʫ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ ʘʚʪʦʤʦʙʽʣʽʚ ʪʘ ʦʜʥʠʤ ʽʟ ʝʣʝʤʝʥʪʽʚ 

ʥʘʫʢʦʚʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʘʮʽ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ. ʋʩʽ ʥʝʩʧʨʘʚʥʦʩʪʽ ʪʘ ʚʽʜʤʦʚʠ, ʱʦ 

ʚʠʥʠʢʘʶʪʴ ʫ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ 

ʰʫʤʘʤʠ, ʚʽʙʨʘʮʽʷʤʠ, ʩʪʫʢʘʤʠ, ʟʤʽʥʘʤʠ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

(ʧʦʪʫʞʥʦʩʪʽ, ʪʷʛʦʚʦʛʦ ʟʫʩʠʣʣʷ, ʪʠʩʢʫ). ʆʟʥʘʢʘʤʠ ʮʠʭ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʤʦʞʫʪʴ 

ʙʫʪʠ ʜʽʘʛʥʦʩʪʠʯʥʽ ʧʘʨʘʤʝʪʨʠ, ʷʢʽ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ 

ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʝʣʝʤʝʥʪʘ, ʚʫʟʣʘ ʯʠ ʩʠʩʪʝʤʠ ʘʚʪʦʤʦʙʽʣʽʚ. ʉʫʯʘʩʥʽ ʘʚʪʦʤʦʙʽʣʽ 

ʦʙʣʘʜʥʘʥʽ ʩʠʩʪʝʤʘʤʠ ʙʦʨʪʦʚʦʾ ʩʘʤʦʜʽʘʛʥʦʩʪʠʢʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ 

ʝʣʝʢʪʨʦʥʥʦ ʾʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʜʚʠʛʫʥʦʤ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʢʦʥʪʨʦʣʴ ʟʘ 

ʧʘʨʘʤʝʪʨʘʤʠ ʨʦʙʦʪʠ ʢʦʤʧʣʝʢʩʫ [1, 2]. ɺʠʭʽʜ ʧʘʨʘʤʝʪʨʽʚ ʟʘ ʚʩʪʘʥʦʚʣʝʥʽ ʤʝʞʽ 

ʚʢʘʟʫʻ ʥʘ ʥʘʷʚʥʽʩʪʴ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʫ ʨʦʙʦʪʽ ʝʣʝʢʪʨʦʥʥʦʾ ʩʠʩʪʝʤʠ ʘʙʦ 

ʜʚʠʛʫʥʘ.  

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʴ. ʇʨʦʘʥʘʣʽʟʫʚʘʪʠ ʤʝʪʦʜʠ ʽ ʟʘʩʦʙʠ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ 

ʝʣʝʢʪʨʦʥʥʦ ʾ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʜʚʠʛʫʥʦʤ ʘʚʪʦʤʦʙʽʣʷ ʜʣʷ ʩʚʦʻʯʘʩʥʦʛʦ 

ʚʠʚ̫ʣʝʥʥʷ ʪʘ ʫʩʫʥʝʥʥʷ ʥʝʩʧʨʘʚʥʦʩʪʝʡ, ʱʦ ʚʠʥʠʢʘʶʪʴ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ɽʣʝʢʪʨʦʥʥʠʡ ʙʣʦʢ ʫʧʨʘʚʣʽʥʥʷ ʩʫʯʘʩʥʠʤ 

ʜʚʠʛʫʥʦʤ ʻ ʮʠʬʨʦʚʠʤ ʤʽʢʨʦʧʨʦʮʝʩʦʨʦʤ ʟ ʬʫʥʢʮʽʻʶ ʩʘʤʦʜʽʘʛʥʦʩʪʠʢʠ. ʇʽʜ 

ʯʘʩ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ ʙʣʦʢ ʧʦʩʪʽʡʥʦ ʢʦʥʪʨʦʣʶʻ ʨʦʙʦʪʫ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʝʣʝʢʪʨʦʥʥʦ ʾʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʪʘ ʫ ʚʠʧʘʜʢʫ ʚʠʥʠʢʥʝʥʥʷ ʙʫʜʴ-

ʷʢʦʛʦ ʧʦʰʢʦʜʞʝʥʥʷ ʟʘʥʦʩʠʪʴ ʫ ʧʘʤ'ʷʪʴ ʢʦʜ (ʚʽʜ ʜʚʦʟʥʘʯʥʦʛʦ ʜʦ 

ʧ'ʷʪʠʟʥʘʯʥʦʛʦ), ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʥʝʩʧʨʘʚʥʦʩʪʽ ʜʘʥʦʛʦ ʚʠʜʫ. ɼʣʷ ʟʯʠʪʫʚʘʥʥʷ 

ʢʦʜʫ ʥʝʩʧʨʘʚʥʦʩʪʽ, ʱʦ ʟʙʝʨʽʛʘʻʪʴʩʷ ʚ ʧʘʤ'ʷʪʽ ʝʣʝʢʪʨʦʥʥʦʛʦ ʙʣʦʢʫ ʫʧʨʘʚʣʽʥʥʷ 

ʜʚʠʛʫʥʦʤ ʥʝʦʙʭʽʜʥʦ ʧʽʜʢʣʶʯʠʪʠ ʜʽʘʛʥʦʩʪʠʯʥʠʡ ʧʨʠʣʘʜ ʜʦ ʩʧʝʮʽʘʣʴʥʦʛʦ 

ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʨʦʟ'ʻʤʫ. ɼʝʷʢʽ ʩʠʩʪʝʤʠ ʩʘʤʦʜʽʘʛʥʦʩʪʠʢʠ ʜʦʟʚʦʣʷʶʪʴ 

ʟʯʠʪʫʚʘʪʠ ʢʦʜ ʥʝʩʧʨʘʚʥʦʩʪʽ ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ 

ʰʣʷʭʦʤ ʜʝʰʠʬʨʫʚʘʥʥʷ ʩʠʛʥʘʣʫ ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʦʚʦʛʦ ʧʨʠʩʪʨʦʶ 

(ʩʚʽʪʣʦʜʽʦʜʘ), ʨʦʟʪʘʰʦʚʘʥʦʛʦ ʥʘ ʧʘʥʝʣʽ ʧʨʠʣʘʜʽʚ. ʗʢʱʦ ʧʘʨʘʤʝʪʨ ʷʢʦʛʦʩʴ ʽʟ 

ʜʘʪʯʠʢʽʚ ʚʽʜʭʠʣʷʶʪʴʩʷ ʚʽʜ ʥʦʨʤʘʪʠʚʥʠʭ ʟʥʘʯʝʥʴ, ʱʦ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʧʘʤ'ʷʪʽ 

ʙʣʦʢʫ, ʚʽʥ ʚʽʜʢʣʶʯʘʻʪʴʩʷ, ʘ ʩʠʩʪʝʤʘ ʧʦʯʠʥʘʻ ʧʨʘʮʶʚʘʪʠ ʟʘ ʦʙʭʽʜʥʦʶ 

ʧʨʦʛʨʘʤʦʶ. ʇʽʩʣʷ ʪʦʛʦ, ʷʢ ʜʘʪʯʠʢ ʟʥʦʚʫ ʩʪʘʥʝ ʩʧʨʘʚʥʠʤ, ʩʠʩʪʝʤʘ ʧʦʯʠʥʘʻ 

ʧʨʘʮʶʚʘʪʠ ʚ ʰʪʘʪʥʦʤʫ ʨʝʞʠʤʽ, ʘ ʦʙʭʽʜʥʘ ʧʨʦʛʨʘʤʘ ʚʽʜʢʣʶʯʘʻʪʴʩʷ. ʇʽʜ ʯʘʩ 

ʨʦʙʦʪʠ ʝʣʝʢʪʨʦʥʥʦ ʾʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʚ ʘʚʘʨʽʡʥʦʤʫ ʨʝʞʠʤʽ ʟʘ ʦʙʭʽʜʥʦʶ 

ʧʨʦʛʨʘʤʦʶ ʥʘ ʜʠʩʧʣʝʶ (ʧʘʥʝʣʽ ʧʨʠʣʘʜʽʚ) ʚʢʣʶʯʘʻʪʴʩʷ ʩʧʦʚʽʱʝʥʥʷ 

(ʢʦʥʪʨʦʣʴʥʘ ʣʘʤʧʘ) ʥʝʩʧʨʘʚʥʦʩʪʽ ʜʚʠʛʫʥʘ. ʇʽʩʣʷ ʫʩʫʥʝʥʥʷ ʚʽʜʤʦʚʠ 

ʢʦʥʪʨʦʣʴʥʘ ʣʘʤʧʘ (ʩʧʦʚʽʱʝʥʥʷ) ʚʠʤʠʢʘʻʪʴʩʷ, ʘʣʝ ʟʘʥʝʩʝʥʠʡ ʜʦ ʧʘʤôʷʪʽ 

ʝʣʝʢʪʨʦʥʥʦʛʦ ʙʣʦʢʫ ʫʧʨʘʚʣʽʥʥʷ ʜʚʠʛʫʥʦʤ ʢʦʜ ʥʝʩʧʨʘʚʥʦʩʪʽ ʟʙʝʨʽʛʘʻʪʴʩʷ. 

ɺʠʜʘʣʝʥʥʷ ʢʦʜʽʚ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʽʟ ʧʘʤ'ʷʪʽ ʝʣʝʢʪʨʦʥʥʦʛʦ ʙʣʦʢʫ ʟʜʽʡʩʥʶʶʪʴ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. ɿʘ ʤʝʪʦʜʦʤ ʦʪʨʠʤʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʩʠʩʪʝʤ ʢʝʨʫʚʘʥʥʷ ʜʚʠʛʫʥʘʤʠ 

ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ ʜʚʽ ʛʨʫʧʠ ï ʩʢʘʥʝʨʠ ʪʘ ʤʦʪʦʨ-ʪʝʩʪʝʨʠ (ʨʠʩ. 1). 
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ʈʠʩ. 1. ʆʙʣʘʜʥʘʥʥʷ ʜʣʷ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʝʣʝʢʪʨʦʥʥʦ ʾ ʩʠʩʪʝʤʠ 

ʢʝʨʫʚʘʥʥʷ ʜʚʠʛʫʥʦʤ ʘʚʪʦʤʦʙʽʣʷ. 

 

ʉʢʘʥʝʨ ʦʙʤʽʥʶʻʪʴʩʷ ʽʥʬʦʨʤʘʮʽʻʶ ʟ ʝʣʝʢʪʨʦʥʥʠʤ ʙʣʦʢʦʤ ʪʘ ʜʦʟʚʦʣʷʻ 

ʟʯʠʪʫʚʘʪʠ ʢʦʜʠ ʧʦʤʠʣʦʢ, ʢʦʥʪʨʦʣʶʚʘʪʠ ʟʥʘʯʝʥʥʷ ʟʤʽʥʥʠʭ ʜʽʘʛʥʦʩʪʠʯʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ, ʫʧʨʘʚʣʷʪʠ ʚʠʢʦʥʘʚʯʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʩʠʩʪʝʤʠ ʪʘ ʦʥʦʚʣʶʚʘʪʠ 

ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʣʦʢʫ ʫʧʨʘʚʣʽʥʥʷ. ɺʽʥ ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ 

ʧʝʨʝʛʣʷʜʘʪʠ ʪʘ ʟʙʝʨʽʛʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʜʽʘʛʥʦʩʪʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʨʦʙʦʪʠ 

ʜʚʠʛʫʥʘ, ʘ ʪʘʢʦʞ ʢʝʨʫʚʘʪʠ ʚʠʢʦʥʘʚʯʠʤʠ ʤʝʭʘʥʽʟʤʘʤʠ ʝʣʝʢʪʨʦʥʥʦʾ ʩʠʩʪʝʤʠ 

ʫʧʨʘʚʣʽʥʥʷ. ʆʩʥʦʚʥʦʶ ʚʽʜʤʽʥʥʽʩʪʶ ʩʫʯʘʩʥʦʛʦ ʤʦʪʦʨ-ʪʝʩʪʝʨʘ ʚʽʜ 

ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʩʢʘʥʝʨʘ ʻ ʪʝ, ʱʦ ʧʨʠʣʘʜ ʦʪʨʠʤʫʻ ʽʥʬʦʨʤʘʮʽʶ ʥʝ ʣʠʰʝ ʚʽʜ 

ʜʘʪʯʠʢʽʚ ʝʣʝʢʪʨʦʥʥʦ ʾʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʜʚʠʛʫʥʦʤ, ʘ ʡ ʚʽʜ ʩʚʦʾʭ ʚʣʘʩʥʠʭ. 

ʂʨʽʤ ʪʦʛʦ, ʤʦʪʦʨ-ʪʝʩʪʝʨ ʟʘʙʝʟʧʝʯʫʻ ʧʝʨʝʚʽʨʢʫ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʧʝʨʚʠʥʥʦʛʦ 

ʪʘ ʚʪʦʨʠʥʥʦʛʦ ʣʘʥʮʶʛʽʚ ʩʠʩʪʝʤʠ ʟʘʧʘʣʶʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʜʦʟʚʦʣʷʻ 

ʢʦʥʪʨʦʣʶʚʘʪʠ ʬʦʨʤʫ ʝʣʝʢʪʨʠʯʥʠʭ ʽʤʧʫʣʴʩʽʚ ʜʘʪʯʠʢʽʚ ʪʘ ʚʠʢʦʥʘʚʯʠʭ 

ʝʣʝʤʝʥʪʽʚ ʢʦʤʧʣʝʢʩʫ. 

ɺʠʩʥʦʚʦʢ. ʉʫʯʘʩʥʽ ʢʦʤʧʣʝʢʩʠ ʩʘʤʦʜʽʘʛʥʦʩʪʠʢʠ ʥʝ ʤʦʞʫʪʴ ʚʠʷʚʠʪʠ ʪʘ 

ʣʦʢʘʣʽʟʫʚʘʪʠ ʧʨʠʭʦʚʘʥʽ ʥʝʩʧʨʘʚʥʦʩʪʽ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʚ ʝʣʝʢʪʨʦʥʥʽʡ ʩʠʩʪʝʤʽ 

ʢʝʨʫʚʘʥʥʷ ʜʚʠʛʫʥʦʤ. ɺʦʥʠ ʣʠʰʝ ʬʽʢʩʫʶʪʴ ʚʽʜʤʦʚʫ, ʱʦ ʚʞʝ ʥʘʩʪʘʣʘ ʚ 

ʩʠʩʪʝʤʽ. ɼʣʷ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʚʽʜʤʦʚ, ʚʠʷʚʣʝʥʥʷ ʧʨʠʭʦʚʘʥʠʭ 

ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦʛʦ ʨʽʚʥʷ ʥʘʜʽʡʥʦʩʪʽ ʩʠʩʪʝʤʠ 

ʫʧʨʘʚʣʽʥʥʷ ʥʝʦʙʭʽʜʥʦ ʦʮʽʥʶʚʘʪʠ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʾʾ ʝʣʝʤʝʥʪʽʚ ʥʘ 

ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʘʚʪʦʩʝʨʚʽʩʫ ʧʨʠ ʢʦʞʥʦʤʫ ʨʝʛʣʘʤʝʥʪʥʦʤʫ ʪʝʭʥʽʯʥʦʤʫ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ. ʇʨʠ ʮʴʦʤʫ ʦʜʥʠʤ ʽʟ ʦʩʥʦʚʥʠʭ ʟʘʚʜʘʥʴ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ 

ʩʠʩʪʝʤʠ ʻ ʥʝ ʣʠʰʝ ʚʠʟʥʘʯʝʥʥʷ ʧʦʪʦʯʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ 

ʝʣʝʤʝʥʪʽʚ, ʘ ʡ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʘʧʘʩʫ ʾʭʥʴʦʾ ʩʧʨʘʚʥʦʾ ʨʦʙʦʪʠ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 
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ʅɸʉʆʉʀ ʅʐ ɼʃʗ ʊʈɸʂʊʆʈɯɺ, ɸɺʊʆʄʆɹɯʃɯɺ ʊɸ 

ʉɯʃʔʉʔʂʆɻʆʉʇʆɼɸʈʉʔʂʀʍ ʄɸʐʀʅ 

 

ɸʚʪʫʭʦʚ ɸ. ʂ., ʉʪʨʽʣʷʥʠʡ ʄ. ʆ. 

ɼʝʨʞʘʚʥʠʡ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ɺ ʜʘʥʠʡ ʯʘʩ ʚ ʋʢʨʘʾʥʽ ʥʘʡʙʽʣʴʰʠʤ ʚʠʨʦʙʥʠʢʦʤ ʥʘʩʦʩʽʚ ʅʐ ʪʘ 

ʘʛʨʝʛʘʪʽʚ ʛʽʜʨʦʩʠʩʪʝʤ ʻ ʇɸʊ çɻʽʜʨʦʩʠʣʘè ð ʫʢʨʘʾʥʩʴʢʝ ʧʽʜʧʨʠʻʤʩʪʚʦ 

ʤʘʰʠʥʦʙʫʜʽʚʥʦʾ ʛʘʣʫʟʽ ʫ ʂʨʦʧʠʚʥʠʮʴʢʦʤʫ [1].  

ɸʣʝ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʥʘ ʩʧʦʞʠʚʯʦʤʫ ʨʠʥʢʫ ʤʦʞʥʘ ʟʫʩʪʨʽʪʠ 

ʛʽʜʨʦʘʛʨʝʛʘʪʠ ʽʥʰʠʭ (ʥʝ ʦʬʽʮʽʡʥʠʭ) ʚʠʨʦʙʥʠʢʽʚ, ʪʦʙʪʦ - ʧ̔ ʜʨʦʙʢʠ. 

ʄʝʪʘ ʮʽʻʾ ʨʦʙʦʪʠ ʥʘʜʘʪʠ ʨʦʟô̫ ʩʥʝʥʥʷ ʰʠʨʦʢʦʤʫ ʢʦʣʫ ʩʧʦʞʠʚʘʯʽʚ 

ʘʛʨʝʛʘʪʽʚ ʛʽʜʨʦʩʠʩʪʝʤ ʱʦʜʦ ʦʩʦʙʣʠʚʦʩʪʝʡ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʨʠʛʽʥʘʣʴʥʦʾ 

ʧʨʦʜʫʢʮʽʾ ʦʬʽʮʽʡʥʠʭ ʚʠʨʦʙʥʠʢʽʚ ʽ ʧʽʜʨʦʙʦʢ. 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʛʽʜʨʦʩʠʩʪʝʤ ʥʘ ʚʘʥʪʘʞʥʠʭ 

ʘʚʪʦʤʦʙʽʣʷʭ, ʪʨʘʢʪʦʨʘʭ ʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʤʘʰʠʥʘʭ ʰʠʨʦʢʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʛʽʜʨʘʚʣʽʯʥʽ ʥʘʩʦʩʠ ʅʐ. 

ʋʩʽ ʥʘʩʦʩʠ ʥʘ ʤʦʤʝʥʪ ʧʨʦʜʘʞʫ ʧʦʚʠʥʥʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʥʝʦʙʭʽʜʥʠʡ 

ʪʠʩʢ ʧʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷʤ, ʥʦʤʽʥʘʣʴʥʫ ʧʦʜʘʯʫ ʪʘ ʦʙ'ʻʤʥʠʡ ʢʦʝʬʽʮʽʻʥʪ 

ʢʦʨʠʩʥʦʾ ʜʽʾ. 

ʅʘʩʦʩʠ, ʚʠʛʦʪʦʚʣʝʥʽ, ʚ ʫʤʦʚʘʭ ʇɸʊ ɻʽʜʨʦʩʠʣʘ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʪʝʭʥʽʯʥʠʤ ʚʠʤʦʛʘʤ, ʱʦ ʥʘʜʘʶʪʴʩʷ ʜʦ ʰʝʩʪʝʨʝʥʥʠʭ ʥʘʩʦʩʽʚ. 

ʅʘʩʦʩʠ, ʚʠʛʦʪʦʚʣʝʥʽ ʥʝ ʚ ʟʘʚʦʜʩʴʢʠʭ ʫʤʦʚʘʭ, ʟʘʟʚʠʯʘʡ ʮʠʤ ʚʠʤʦʛʘʤ ʥʝ 

ʚʽʜʧʦʚʽʜʘʶʪʴ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʥʘʩʦʩʽʚ ʚ ʥʝ 

ʟʘʚʦʜʩʴʢʠʭ ʫʤʦʚʘʭ, ʚʦʥʠ ʟʙʠʨʘʶʪʴʩʷ ʟ ʚʽʜʣʠʪʠʭ, ʚ ʫʤʦʚʘʭ ʜʨʽʙʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ, ʢʦʨʧʫʩʽʚ ʽ ʧʝʨʝʰʣʽʬʦʚʘʥʠʭ ʰʝʩʪʝʨʝʥ.  

ʉʧʦʩʽʙ ʚʠʛʦʪʦʚʣʝʥʥʷ ʥʘʩʦʩʽʚ ʅʐ ʰʣʷʭʦʤ ʚʽʜʣʠʚʘʥʥʷ ʢʦʨʧʫʩʫ ʟ 

ʜʝʪʘʣʝʡ, ʱʦ ʚʽʜʧʨʘʮʶʚʘʣʠ ʩʚʽʡ ʨʝʩʫʨʩ ʪʘ ʧʝʨʝʰʣʽʬʫʚʘʥʠʭ hʝʩʪʝʨʝʥʴ ʜʦʙʨʝ 

ʚʽʜʦʤʠʡ. ʇʨʠ ʮʴʦʤʫ ʰʝʩʪʝʨʥʽ ʜʦʧʫʩʢʘʶʪʴʩʷ ʧʝʨʝʰʣʽʬʫʚʘʥʥʷ ʥʝ ʙʽʣʴʰʝ 3 

ʨʘʟ. ʊʘʢ ʷʢ ʢʦʞʥʝ ʧʝʨʝʰʣʽʬʫʚʘʥʥʷ ʩʫʪʪʻʚʦ ʟʥʠʞʫʻ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʤʘʩʣʷʥʦʛʦ ʥʘʩʦʩʘ (ʪʦʙʪʦ ʦʙ'ʻʤʥʫ ʧʦʜʘʯʫ) ʽ ʷʢ ʥʘʩʣʽʜʦʢ ʂʂɼ(Ǽʦʙ). ʊʘʢʦʞ ʩʣʽʜ 

ʟʘʟʥʘʯʠʪʠ, ʱʦ ʨʝʩʫʨʩ ʥʘʩʦʩʽʚ ʚʠʛʦʪʦʚʣʝʥʠʭ ʫ ʪʘʢʠʡ ʩʧʦʩʽʙ ʩʫʪʪʻʚʦ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʩʢʣʘʜʫ ʤʘʪʝʨʽʘʣʫ ʢʦʨʧʫʩʫ. ʂʦʥʪʨʦʣʶʚʘʪʠ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʩʧʣʘʚʫ ʢʦʨʧʫʩʫ 

ʚ ʫʤʦʚʘʭ ʜʨʽʙʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʜʫʞʝ ʩʢʣʘʜʥʦ, ʪʦʤʫ ʧʨʠ ʚʽʜʣʠʚʘʥʥʽ 

ʟʘʛʦʪʦʚʦʢ ʥʝ ʟʘʚʞʜʠ ʚʠʪʨʠʤʫʶʪʴʩʷ ʚʠʤʦʛʠ ʜʦ ʾʭ ʚʠʛʦʪʦʚʣʝʥʥʷ. ʎʝ 

ʧʨʠʚʦʜʠʪʴ ʜʦ ʟʥʘʯʥʦʛʦ ʟʥʠʞʝʥʥʷ ʨʝʩʫʨʩʫ ʢʦʨʧʫʩʽʚ ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ.. 

ʇʽʜ ʯʘʩ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʩʦʩʽʚ ʟʘ ʧʨʠʟʥʘʯʝʥʥʷʤ ʤʦʞʫʪʴ ʚʠʥʠʢʘʪʠ ʷʢ 

ʧʦʩʪʫʧʦʚʽ ʪʘʢ ʽ ʨʘʧʪʦʚʽ ʚʽʜʤʦʚʠ [2]. 

ʇʦʩʪʫʧʦʚʘ ʚʽʜʤʦʚʘ ʚʠʥʠʢʘʻ ʫ ʨʘʟʽ, ʢʦʣʠ ʦʙ'ʻʤʥʠʡ ʂʂɼ(Ǽʦʙ) ʥʘʩʦʩʘ 

ʟʥʠʞʫʻʪʴʩʷ ʜʦ ʪʘʢʦʛʦ ʨʽʚʥʷ, ʱʦ ʚʽʥ ʚʞʝ ʥʝ ʤʦʞʝ ʚʠʢʦʥʘʪʠ ʩʚʦʶ ʨʦʟʨʘʭʫʥʢʦʚʫ 

ʬʫʥʢʮʽʶ (ʟʥʠʞʝʥʥʷ ʦʙ'ʻʤʥʦʛʦ ʂʂɼ(Ǽʦʙ) ʚ ʧʨʦʮʝʩʽ ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ ʥʘʩʦʩʘ 



"ȽɟɣɌɝəɱ ɛɜɚɍɗɑɘɔ ɓɑɘɗɑɜɚɍɝɨɖɚɲ ɘɑɡɌəɱɖɔ" (16ð18 ɒɚɎɞəɫ 2022 ɜɚɖɟ) 
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ʙʽʣʴʰ ʥʽʞ ʥʘ 20 % ʚʽʜ ʧʦʯʘʪʢʦʚʦʛʦ ʟʥʘʯʝʥʥʷ). ʊʘʢʘ ʚʽʜʤʦʚʘ ʚʠʥʠʢʘʻ ʯʝʨʝʟ 

ʧʦʩʪʫʧʦʚʠʡ ʟʥʦʩ ʨʦʙʦʯʠʭ ʧʦʚʝʨʭʦʥʴ ʥʘʩʦʩʘ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʢʨʦʤʦʢ 

ʫʱʽʣʴʥʶʶʯʠʭ ʤʘʥʞʝʪ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʪʝʯʽ ʤʘʩʣʘ ʯʝʨʝʟ ʤʘʥʞʝʪʫ ʚʠʭʽʜʥʦʛʦ 

ʚʘʣʫ ʥʘʩʦʩʘ. ɿʦʚʥʽ ʧʨʦʷʚʠ ʧʦʩʪʫʧʦʚʦʾ ʚʽʜʤʦʚʠ ʚʠʨʘʞʘʻʪʴʩʷ ʚ ʟʥʠʞʝʥʥʽ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚʠʢʦʥʘʚʯʠʭ ʤʝʭʘʥʽʟʤʽʚ ʪʦʤʫ ʱʦ ʥʘʩʦʩ ʥʝ ʩʪʚʦʨʶʻ ʥʝʦʙʭʽʜʥʠʡ 

ʪʠʩʢ ʚ ʥʘʚʽʩʥʽʡ ʩʠʩʪʝʤʽ ʤʘʰʠʥʠ. 

ʈʘʧʪʦʚʘ ʚʽʜʤʦʚʘ ʚʠʥʠʢʘʻ ʫ ʨʘʟʽ ʧʽʜʚʠʱʝʥʦʛʦ ʽʥʪʝʥʩʠʚʥʦʛʦ ʟʥʦʩʫ ʘʙʦ 

ʧʦʰʢʦʜʞʝʥʥʷ ʪʘ ʨʫʡʥʫʚʘʥʥʷ ʨʦʙʦʯʠʭ ʧʦʚʝʨʭʦʥʴ ʥʘʩʦʩʘ. ʇʨʠʯʠʥʘʤʠ ʨʘʧʪʦʚʦʾ 

ʚʽʜʤʦʚʠ ʻ: ʧʦʨʫʰʝʥʥʷ ʨʝʛʫʣʶʚʘʥʴ ʟʘʧʦʙʽʞʥʦʾ ʩʠʩʪʝʤʠ; ʟʘʢʣʠʥʶʚʘʥʥʷ 

ʟʦʣʦʪʥʠʢʽʚ ʨʦʟʧʦʜʽʣʴʥʠʢʘ; ʚ ʥʘʩʣʽʜʦʢ ʥʠʟʴʢʦʾ ʚôʷʟʢʦʩʪʽ ʨʦʙʦʯʦʾ ʨʽʜʠʥʠ; 

ʧʦʧʘʜʘʥʥʷ ʚ ʧʦʨʦʞʥʠʥʫ ʥʘʩʦʩʘ ʩʪʦʨʦʥʥʽʭ ʧʨʝʜʤʝʪʽʚ; ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʥʘʧʨʷʤʫ 

ʦʙʝʨʪʘʥʥʷ ʚʘʣʫ ʥʘʩʦʩʘ ʽ ʧʨʠʚʦʜʫ; ʚʽʜʩʫʪʥʽʩʪʴ ʽ ʞʦʨʩʪʢʽʩʪʴ ʢʨʽʧʣʝʥʥʷ 

ʧʨʠʻʜʥʫʚʘʣʴʥʦʾ ʘʨʤʘʪʫʨʠ. 

ʈʫʡʥʫʚʘʥʥʶ ʜʝʪʘʣʝʡ ʛʽʜʨʘʚʣʽʯʥʠʭ ʥʘʩʦʩʽʚ ʩʧʨʠʷʶʪʴ ʧʨʦʮʝʩʠ ʘʝʨʘʮʽʾ ʪʘ 

ʢʘʚʽʪʘʮʽʾ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ ʛʽʜʨʘʚʣʽʯʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ [3]. ʎʽ ʧʨʦʮʝʩʠ 

ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʨʘʟʦʤ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʦʜʥʘʢʦʚʦ ʜʽʶʪʴ ʥʘ ʩʠʩʪʝʤʫ. ɸʝʨʘʮʽʷ - ʮʝ 

ʧʨʦʮʝʩ ʷʢʠʡ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ ʧʫʭʠʨʮʽʚ ʧʦʚʽʪʨʷ ʚ ʛʽʜʨʘʚʣʽʯʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ. ʂʘʚʽʪʘʮʽʡʥʝ ʟʥʦʰʫʚʘʥʥʷ ʻ ʤʝʭʘʥʽʯʥʠʤ ʟʥʦʰʫʚʘʥʥʷ  ʚ ʫʤʦʚʘʭ 

ʚʽʜʥʦʩʥʦʛʦ ʨʫʭʫ ʪʚʝʨʜʦʛʦ ʪʽʣʘ ʪʘ ʨʽʜʠʥʠ, ʧʽʜ ʜʽʻʶ ʷʢʦʛʦ ʙʫʣʴʙʘʰʢʠ ʛʘʟʫ 

ʟʘʭʣʦʧʫʶʪʴʩʷ ʧʦʙʣʠʟʫ ʧʦʚʝʨʭʥʽ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʪʚʦʨʝʥʥʷ ʣʦʢʘʣʴʥʦʛʦ 

ʚʠʩʦʢʦʛʦ ʫʜʘʨʥʦʛʦ ʪʠʩʢʫ ʘʙʦ ʚʠʩʦʢʦʾ ʪʝʤʧʝʨʘʪʫʨʠ. 

ɺ ʦʙʦʭ ʚʠʧʘʜʢʘʭ ʧʨʠʩʫʪʥʽʩʪʴ ʧʘʨʠ ʤʘʩʣʘ ʘʙʦ ʧʫʭʠʨʮʽʚ ʧʦʚʽʪʨʷ  ʚ ʤʘʩʣʽ  

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʰʢʦʜʞʝʥʥʷ ʜʝʪʘʣʝʡ ʥʘʩʦʩʘ. 

ʇʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʛʽʜʨʦʘʛʨʝʛʘʪʽʚ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ 

ʟʘʚʦʜʫ ʚʠʨʦʙʥʠʢʘ ʥʘʨʦʙʽʪʦʢ ʥʘʩʦʩʽʚ ʅʐ ʙʝʟ ʚʽʜʤʦʚ ʧʽʜ ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʘ 

ʪʨʘʢʪʦʨʘʭ ʩʽʣʴʩʴʢʦʛʦʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʩʪʘʥʦʚʠʪʴ 4000 ʤʦʪʦʛʦʜʠʥ, ʘ ʥʘ 

ʧʨʦʤʠʩʣʦʚʠʭ ʪʨʘʢʪʦʨʘʭ ï 3000 ʤʦʪʦʛʦʜʠʥ. 

ɿʘ ʪʠʭ ʞʝ ʫʤʦʚ, ʥʘʧʨʘʮʶʚʘʥʥʷ ʥʘʩʦʩʽʚ ʚʠʛʦʪʦʚʣʝʥʠʭ ʚ ʫʤʦʚʘʭ ʜʨʽʙʥʠʭ 

ʚʠʨʦʙʥʠʮʪʚ ʥʘ ʪʨʘʢʪʦʨʘʭ ʩʽʣʴʩʴʢʦʛʦʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʩʪʘʥʦʚʠʪʴ  

2200 ʤʦʪʦʛʦʜʠʥ, ʘ ʥʘ ʧʨʦʤʠʩʣʦʚʠʭ ʪʨʘʢʪʦʨʘʭ ï 1700 ʤʦʪʦʛʦʜʠʥ. ʇʨʠ ʮʴʦʤʫ 

ʚʘʨʪʽʩʪʴ ʥʘʩʦʩʽʚ ʧʨʘʢʪʠʯʥʦ ʦʜʥʘʢʦʚʘ. 

ʅʝ ʩʢʣʘʜʥʽ ʘʨʠʬʤʝʪʠʯʥʽ ʨʦʟʨʘʭʫʥʢʠ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʥʘʩʦʩʽʚ ʚʠʛʦʪʦʚʣʝʥʠʭ ʰʣʷʭʦʤ ʚʠʣʠʚʢʠ ʢʦʨʧʫʩʫ ʪʘ ʧʝʨʝʰʣʽʬʫʚʘʥʥʷ 

ʰʝʩʪʝʨʝʥʴ ʧʨʠ ʟʘʙʝʟʧʝʯʝʥʥʽ ʥʦʨʤʘʣʴʥʦʾ ʨʦʙʦʪʠ ʛʽʜʨʦʩʠʩʪʝʤʠ ʧʨʦʪʷʛʦʤ 

4000 ʤʦʪʦʛʦʜʠʥ ʛʦʩʧʦʜʘʨʩʪʚʫ ʦʙʽʡʜʝʪʴʩʷ ʚʜʚʽʯʽ ʜʦʨʦʞʯʝ, ʥʽʞ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʥʘʩʦʩʘ ʚʠʨʦʙʥʠʮʪʚʘ ʇɸʊ çɻʽʜʨʦʩʠʣʘè. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. ʇɸʆ ɻʽʜʨʦʩʠʣʘ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://shop.hydrosila.com. 

2. ʇʨʠʯʠʥʳ ʦʪʢʘʟʘ ʰʝʩʪʝʨʝʥʯʘʪʳʭ ʥʘʩʦʩʦʚ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï 

ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://ladspb.ru ü gear_pumps. 

https://shop.hydrosila.com/


ȳɍɱɜəɔɖ ɞɑɓ ɐɚɛɚɎɱɐɑɕ XɁȣȣȣ ȸɱɒəɌɜɚɐəɚɲ əɌɟɖɚɎɚɲ ɖɚəɠɑɜɑəɢɱɲ 

 
198 

3. ʄʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʠʷ ʪʝʭʥʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ ʥʘʩʦʩʦʚ 

ʰʝʩʪʝʨʝʥʥʳʭ ʅʐ ʧʨʦʠʟʚʦʜʩʪʚʘ ʇɸʆ çɻʠʜʨʦʩʠʣʘè ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï 

ʈʝʞʠʤ ʜʦʩʪʫʧʫ:https://www.hydrosila.com/files/brochure/ru-broshure-18.pdf. 

 

 

 

ʋɼʂ 631.456.53 

 

ɺʇʃʀɺ ɿɸɹʈʋɼʅɽʅʆʉʊɯ ɯ ʆɹɺʆɼʅɽʅʅʗ ɼʀɿɽʃʔʅʆɻʆ 

ʇɸʃʀɺɸ ʅɸ ʇʈɸʎɽɿɼɸʊʅɯʉʊʔ ʇɸʃʀɺʅʆɰ ɸʇɸʈɸʊʋʈʀ 

 

ɹʦʥʯʠʢ ɺ. ʉ., ɼʫʛʘʥʝʮʴ ɺ. ɯ., ʌʝʜʽʨʢʦ ʇ. ʇ. 

ɿʘʢʣʘʜ ʚʠʱʦʾ ʦʩʚʽʪʠ çʇʦʜʽʣʴʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪè 

 

ʗʢ ʧʦʢʘʟʫʻ ʜʦʩʚʽʜ ʝʢʩʧʣʫʘʪʘʮʽʾ ʘʚʪʦʪʨʘʢʪʦʨʥʦʾ ʪʝʭʥʽʢʠ, ʙʽʣʴʰʦʶ 

ʤʽʨʦʶ ʫ ʧʘʣʠʚʦʧʦʜʘʶʯʽʡ ʘʧʘʨʘʪʫʨʽ ʟʥʦʰʫʶʪʴʩʷ ʪʘʢʽ ʧʨʝʮʠʟʽʡʥʽ ʜʝʪʘʣʽ, ʷʢ 

ʛʽʣʴʟʠ ʽ ʧʣʫʥʞʝʨʘ ʥʘʩʦʩʘ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ, ʥʘʛʥʽʪʘʣʴʥʽ ʢʣʘʧʘʥʠ ʽ ʨʦʟʧʠʣʶʚʘʯʽ 

ʬʦʨʩʫʥʦʢ. ɺʽʜ ʩʪʘʥʫ ʧʦʚʝʨʭʦʥʴ ʮʠʭ ʜʝʪʘʣʝʡ ʟʘʣʝʞʘʪʴ ʧʨʦʮʝʩʠ 

ʧʘʣʠʚʦʫʪʚʦʨʝʥʥʷ ʽ ʟʛʦʨʘʥʥʷ ʚ ʮʠʣʽʥʜʨʘʭ ʜʚʠʛʫʥʘ, ʚʠʟʥʘʯʘʣʴʥʽ ʝʢʦʥʦʤʽʯʥʽ, 

ʜʠʥʘʤʽʯʥʽ ʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʧʦʢʘʟʥʠʢʠ ʫʩʽʻʾ ʤʘʰʠʥʠ. 

ʗʢ ʧʦʢʘʟʘʥʦ ʚ ʨʦʙʦʪʽ [1], ʧʨʠ ʥʝʜʦʩʪʘʪʥʴʦʤʫ ʦʯʠʱʝʥʥʽ ʧʘʣʠʚʘ 

ʬʽʣʴʪʨʘʤʠ ʪʚʝʨʜʽ ʯʘʩʪʢʠ ʧʨʦʭʦʜʷʪʴ ʨʘʟʦʤ ʟ ʧʘʣʠʚʦʤ ʯʝʨʝʟ ʤʘʣʽ ʧʨʦʤʽʞʢʠ 

(0,4...3,0 ʤʢʤ) ʧʨʝʮʠʟʽʡʥʠʭ ʟ'ʻʜʥʘʥʴ ʧʽʜ ʚʠʩʦʢʠʤ ʪʠʩʢʦʤ (13...80 ʄʇʘ) ʽ ʟ 

ʚʝʣʠʢʦʶ ʰʚʠʜʢʽʩʪʶ (100...250 ʤ/ʩ). ɸʙʨʘʟʠʚʥʽ ʯʘʩʪʢʠ, ʧʦʪʨʘʧʣʷʶʯʠ ʚ 

ʧʨʦʤʽʞʢʠ ʧʨʝʮʠʟʽʡʥʠʭ ʧʘʨ, ʟʥʦʰʫʶʪʴ ʾʭ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʟʙʽʣʴʰʫʶʪʴʩʷ 

ʧʝʨʚʠʥʥʽ ʧʨʦʤʽʞʢʠ ʽ ʟʤʽʥʶʶʪʴʩʷ ʧʘʨʘʤʝʪʨʠ ʚʧʨʠʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ 

(ʪʨʠʚʘʣʽʩʪʴ, ʪʠʩʢ ʪʘ ʽʥ.). 

 ʎʝ ʟʥʠʞʫʻ ʷʢʽʩʪʴ ʨʦʙʦʪʠ ʧʘʣʠʚʦʧʦʜʘʶʯʦʾ ʘʧʘʨʘʪʫʨʠ ʽ ʚʽʜʧʦʚʽʜʥʦ 

ʟʤʝʥʰʫʻ ʥʘʜʽʡʥʽʩʪʴ ʽ ʝʢʦʥʦʤʽʯʥʽʩʪʴ ʜʚʠʛʫʥʘ (ʜʚʠʛʫʥ ʥʝ ʨʦʟʚʠʚʘʻ ʥʝʦʙʭʽʜʥʦʾ 

ʧʦʪʫʞʥʦʩʪʽ ʯʝʨʝʟ ʧʦʛʽʨʰʝʥʥʷ ʧʨʦʮʝʩʽʚ ʟʛʦʨʘʥʥʷ). 

ʈʝʩʫʨʩ ʜʠʟʝʣʴʥʦʾ ʧʘʣʠʚʦʧʦʜʘʶʯʦʾ ʘʧʘʨʘʪʫʨʠ ʦʙʤʝʞʫʻʪʴʩʷ 

ʟʥʦʩʦʩʪʽʡʢʽʩʪʶ ʧʨʝʮʠʟʽʡʥʠʭ ʧʘʨ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʚʝʣʠʢʫ ʚʘʞʣʠʚʽʩʪʴ ʧʠʪʘʥʴ, 

ʧʦʚ'ʷʟʘʥʠʭ ʟ ʥʘʜʽʡʥʽʩʪʶ ʨʦʙʦʪʠ ʮʠʭ ʜʠʟʝʣʽʚ, ʧʨʠʨʦʜʘ ʧʨʦʮʝʩʫ ʾʭ ʟʥʦʰʫʚʘʥʥʷ 

ʚ ʫʤʦʚʘʭ ʟʘʧʠʣʝʥʦʾ ʧʦʚʽʪʨʷ ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʠʚʯʝʥʘ. 

ʗʢ ʧʦʢʘʟʘʥʦ ʚ ʨʦʙʦʪʽ [1], ʧʨʠ ʟʤʝʥʰʝʥʥʽ ʛʽʜʨʘʚʣʽʯʥʦʾ ʱʽʣʴʥʦʩʪʽ 

ʧʣʫʥʞʝʨʥʠʭ ʧʘʨ ʜʦ 3,5 ʟʽ ʟʥʘʯʥʠʭ ʟʤʽʥ ʧʘʨʘʤʝʪʨʽʚ ʫʧʨʠʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ ʥʝ 

ʚʽʜʙʫʚʘʻʪʴʩʷ. ʇʨʠ ʱʽʣʴʥʦʩʪʽ ʥʠʞʯʝ 3,5 ʩ ʪʠʩʢ ʚ ʥʘʛʥʽʪʘʣʴʥʦʤʫ 

ʧʘʣʠʚʦʧʨʦʚʦʜʽ ʽ ʬʦʨʩʫʥʮʽ ʨʽʟʢʦ ʟʥʠʞʫʻʪʴʩʷ, ʘ ʪʨʠʚʘʣʽʩʪʴ ʽ ʢʫʪ ʚʠʧʝʨʝʜʞʝʥʥʷ 

ʚʧʨʠʩʢʫʚʘʥʥʷ ʥʘʙʘʛʘʪʦ ʟʤʝʥʰʫʶʪʴʩʷ. ʇʨʠ ʧʦʜʘʣʴʰʦʤʫ ʟʥʠʞʝʥʥʽ ʱʽʣʴʥʦʩʪʽ 

ʧʣʫʥʞʝʨʥʠʭ ʧʘʨ ʟʨʦʩʪʘʶʪʴ ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʽ ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ ʧʘʨʘʤʝʪʨʽʚ 

ʚʧʨʠʩʢʫʚʘʥʥʷ ʽ ʧʦʜʘʯʽ ʧʘʣʠʚʘ [2]. 
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"ȽɟɣɌɝəɱ ɛɜɚɍɗɑɘɔ ɓɑɘɗɑɜɚɍɝɨɖɚɲ ɘɑɡɌəɱɖɔ" (16ð18 ɒɚɎɞəɫ 2022 ɜɚɖɟ) 

 
199 

 
                                                                                ʤʦʪʦ-ʛʦʜʠʥ 

ʈʠʩ. 1. ɿʘʣʝʞʥʽʩʪʴ ʛʽʜʨʘʚʣʽʯʥʦʾ ʱʽʣʴʥʦʩʪʽ ʧʣʫʥʞʝʨʥʦʾ ʧʘʨʠ ʚʽʜ 

ʥʘʧʨʘʮʶʚʘʥʥʷ ʧʨʠ ʰʪʫʯʥʦʤʫ ʚʚʝʜʝʥʥʽ ʚ ʧʘʣʠʚʦ ʘʙʨʘʟʠʚʥʠʭ ʯʘʩʪʦʢ ʨʽʟʥʠʭ 

ʨʦʟʤʽʨʽʚ ʧʨʠ ʧʦʯʘʪʢʦʚʽʡ ʢʦʥʮʝʥʪʨʘʮʽʾ ʤʝʭʘʥʽʯʥʠʭ ʜʦʤʽʰʦʢ 15 ʛ/ʪ ʽ 

ʧʦʯʘʪʢʦʚʽʡ ʛʽʜʨʘʚʣʽʯʥʽʡ ʱʽʣʴʥʦʩʪʽ 45ʩ : 1) - 4...6 ʤʢʤ; 2) - 6...8 ʤʢʤ; 3) - 

8...10 ʤʢʤ; 4) - 10 ʤʢʤ ʽ ʙʽʣʴʰʝ; 5) - 6é8 ʤʢʤ; 6) - 8é10 ʤʢʤ - ʧʨʠ ʧʦʯʘʪʢʦʚʽʡ 

ʛʽʜʨʘʚʣʽʯʥʽʡ ʱʽʣʴʥʦʩʪʽ 20...25 ʩ. 
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ʈʠʩ. 2. ɿʘʣʝʞʥʽʩʪʴ ʛʽʜʨʘʚʣʽʯʥʦʾ ʱʽʣʴʥʦʩʪʽ ʧʣʫʥʞʝʨʥʦʾ ʧʘʨʠ ʚʽʜ 

ʥʘʧʨʘʮʶʚʘʥʥʷ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʽʾ ʘʙʨʘʟʠʚʥʠʭ ʯʘʩʪʦʢ ʚ ʧʘʣʠʚʽ ʨʦʟʤʽʨʦʤ  

6...8 ʤʢʤ:  1) - 15 ʛ/ʪ; 2) - 25 ʛ/ʪ; 3) - 50 ʛ/ʪ; 4) - 75 ʛ/ʪ; 5) - 100 ʛ/ʪ; 6) - 150ʛ/ʪ. 
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ɸʥʘʣʽʟ ʟʥʦʰʝʥʠʭ ʧʨʝʮʠʟʽʡʥʠʭ ʧʘʨ ʚ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʜʠʟʝʣʽʚ 

ʩʚʽʜʯʠʪʴ, ʱʦ ʚʦʥʠ ʧʽʜʜʘʶʪʴʩʷ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʘʙʨʘʟʠʚʥʦʤʫ ʟʥʦʰʫʚʘʥʥʶ 

ʧʨʦʥʠʢʘʶʯʠʤʠ ʯʘʩʪʢʘʤʠ ʘʙʨʘʟʠʚʫ ʯʝʨʝʟ ʝʣʝʤʝʥʪʠ, ʱʦ ʬʽʣʴʪʨʫʶʪʴ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ, ʧʨʠʚʝʜʝʥʽ ʫ ʚʢʘʟʘʥʽʡ ʨʦʙʦʪʽ (ʨʠʩ. 1, ʨʠʩ. 2), 

ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʧʨʠ ʨʦʙʦʪʽ ʧʨʝʮʠʟʽʡʥʠʭ ʟ'ʻʜʥʘʥʴ ʥʘ ʯʠʩʪʦʤʫ ʧʘʣʠʚʽ, ʱʦ 

ʥʝ ʤʽʩʪʷʪʴ ʤʝʭʘʥʽʯʥʠʭ ʜʦʤʽʰʦʢ, ʧʘʣʠʚʦ ʚʠʩʪʫʧʘʻ ʚ ʨʦʣʽ ʟʤʘʱʫʶʯʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʽ ʟʘʙʝʟʧʝʯʫʻ ʤʽʥʽʤʘʣʴʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ ʽ ʟʘʭʠʩʪ ʨʦʙʦʯʠʭ 

ʧʦʚʝʨʭʦʥʴ ʚʽʜ ʨʫʡʥʫʚʘʥʥʷ. 

ʅʘʷʚʥʽʩʪʴ ʚ ʧʘʣʠʚʽ ʘʙʨʘʟʠʚʥʠʭ ʯʘʩʪʦʢ, ʨʦʟʤʽʨ ʷʢʠʭ ʜʝʱʦ ʙʽʣʴʰʝ, ʥʽʞ 

ʧʨʦʤʽʞʦʢ ʚ ʧʣʫʥʞʝʨʥʽʡ ʧʘʨʽ, ʚʠʢʣʠʢʘʻ ʘʙʨʘʟʠʚʥʝ ʟʥʦʰʫʚʘʥʥʷ ʮʠʭ ʧʘʨ. 

ɸʙʨʘʟʠʚʥʽ ʯʘʩʪʢʠ, ʨʦʟʤʽʨ ʷʢʠʭ ʤʝʥʰʠʡ, ʥʽʞ ʧʨʦʤʽʞʦʢ, ʥʝ ʯʠʥʷʪʴ ʽʩʪʦʪʥʦʛʦ 

ʚʧʣʠʚʫ ʥʘ ʧʨʦʮʝʩ ʟʥʦʰʫʚʘʥʥʷ ʽ ʚʽʜʧʦʚʽʜʥʦ ʥʘ ʧʘʨʘʤʝʪʨʠ ʧʦʜʘʯʽ ʧʘʣʠʚʘ. ɼʣʷ 

ʧʣʫʥʞʝʨʥʦʾ ʧʘʨʠ ʥʘʡʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʠʤʠ ʻ ʘʙʨʘʟʠʚʥʽ ʯʘʩʪʢʠ ʨʦʟʤʽʨʦʤ 6...8 

ʤʢʤ; ʦʧʠʥʠʚʰʠʩʴ ʚ ʧʨʦʤʽʞʢʫ, ʟʙʽʣʴʰʝʥʦʤʫ ʟʘ ʨʘʭʫʥʦʢ ʧʨʫʞʥʠʭ ʜʝʬʦʨʤʘʮʽʡ 

ʚʪʫʣʢʠ, ʚʦʥʠ ʟʘʪʠʩʢʘʶʪʴʩʷ ʽ ʧʦʯʠʥʘʶʪʴ ʟʥʦʰʫʚʘʪʠ ʧʨʝʮʠʟʽʡʥʽ ʜʝʪʘʣʽ, 

ʦʩʦʙʣʠʚʦ ʨʫʭʣʠʚʽ (ʧʣʫʥʞʝʨʠ). ʅʘʡʙʽʣʴʰʝ ʟʥʦʰʫʚʘʥʥʷ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʧʨʦʪʠ ʚʧʫʩʢʥʦʛʦ ʦʪʚʦʨʫ ʚʪʫʣʢʠ. 

ɿʘ ʜʘʥʠʤʠ [1] ʥʝ ʤʦʞʥʘ ʜʦʧʫʩʢʘʪʠ ʥʘʷʚʥʦʩʪʽ ʚ ʧʘʣʠʚʽ ʘʙʨʘʟʠʚʥʠʭ 

ʯʘʩʪʦʢ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʽʾ ʙʽʣʴʰʝ 50 ʛ/ʪ. ʎʝ ʧʨʠʚʝʜʝ ʜʦ ʧʦʩʠʣʝʥʦʛʦ 

ʘʙʨʘʟʠʚʥʦʛʦ ʟʥʦʩʫ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʥʘʛʥʽʪʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ ʽ ʛʦʣʢʠ, ʘ ʧʦʪʽʤ 

ʧʣʫʥʞʝʨʥʦʾ ʧʘʨʠ. ʇʨʠ ʧʝʨʝʚʠʱʝʥʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʘʙʨʘʟʠʚʫ ʚ ʧʘʣʠʚʽ ʙʽʣʴʰʝ 

100 ʛ/ʪ. ʧʦʯʠʥʘʻʪʴʩʷ      ʧʦʩʠʣʝʥʝ ʘʙʨʘʟʠʚʥʝ ʟʥʦʰʫʚʘʥʥʷ ʧʣʫʥʞʝʨʥʦʾ ʧʘʨʠ, 

ʧʨʠʯʦʤʫ ʧʣʫʥʞʝʨ ʟʥʦʰʫʻʪʴʩʷ ʚ 3...4 ʨʘʟʠ ʰʚʠʜʰʝ, ʥʽʞ ʚʪʫʣʢʘ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʦʜʥʠʤ ʟ ʰʣʷʭʽʚ ʧʽʜʚʠʱʝʥʥʷ ʨʝʩʫʨʩʫ ʧʘʣʠʚʦʧʦʜʘʶʯʦʾ 

ʘʧʘʨʘʪʫʨʠ ʻ ʨʦʟʨʦʙʢʘ ʝʬʝʢʪʠʚʥʦʾ ʩʠʩʪʝʤʠ ʬʽʣʴʪʨʘʮʽʾ ʧʘʣʠʚʘ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʚʽʜʩʽʶʚʘʥʥʷ ʯʘʩʪʦʢ ʨʦʟʤʽʨʦʤ 4...6 ʤʢʤ, ʽ ʤʝʥʰʫ ʟʘʙʨʫʜʥʝʥʽʩʪʴ. 

ʈʘʟʦʤ ʟ ʦʯʝʚʠʜʥʽʩʪʶ ʨʷʜʫ ʧʨʦʧʦʟʠʮʽʡ, ʱʦ ʚʠʧʣʠʚʘʶʪʴ ʟ ʨʦʙʽʪ [1], 

ʚʢʘʟʘʥʽ ʚʠʤʦʛʠ ʜʦ ʧʦʢʘʟʥʠʢʽʚ ʯʘʩʪʦʪʠ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ ʚʠʤʘʛʘʶʪʴ 

ʫʪʦʯʥʝʥʥʷ ʜʦʜʘʪʢʦʚʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ, ʦʩʢʽʣʴʢʠ ʢʦʥʩʪʨʫʢʮʽʷ ʩʫʯʘʩʥʠʭ 

ʧʘʣʠʚʦʧʦʜʘʶʯʠʭ ʘʛʨʝʛʘʪʽʚ ʽ ʧʨʠʩʪʨʦʾʚ, ʱʦ ʬʽʣʴʪʨʫʶʪʴ, ʘ ʪʘʢʦʞ ʫʤʦʚʠ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʽʩʪʦʪʥʦ ʟʤʽʥʠʣʠʩʷ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʽ ʚʣʘʩʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʟʘʙʨʫʜʥʝʥʦʩʪʽ ʽ ʦʙʚʦʜʥʝʥʥʷ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ, 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ, ʷʢʠʡ ʻ ʦʙ'ʻʢʪʠʚʥʦ 

ʥʝʤʠʥʫʯʠʤ ʬʘʢʪʦʤ. ʇʨʠ ʮʴʦʤʫ ʥʘ ʰʣʷʭʫ ʚʽʜ ʟʘʚʦʜʫ-ʚʠʛʦʪʽʚʥʠʢʘ ʜʦ 

ʧʘʣʠʚʥʦʛʦ ʙʘʢʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ ʢʦʥʮʝʥʪʨʘʮʽʷ ʤʝʭʘʥʽʯʥʠʭ 

ʜʦʤʽʰʦʢ ʟʙʽʣʴʰʫʻʪʴʩʷ ʤʘʡʞʝ ʚ 100 ʨʘʟʽʚ, ʘ ʥʘ ʰʣʷʭʫ ʚʽʜ ʧʘʣʠʚʥʦʛʦ ʙʘʢʘ ʜʦ 

ʮʠʣʽʥʜʨʽʚ ʜʚʠʛʫʥʘ ʚ 2...3 ʨʘʟʠ. ɺʠʭʦʜʷʯʠ ʟ ʧʨʠʚʝʜʝʥʠʭ ʜʘʥʠʭ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ 

ʚʠʩʥʦʚʦʢ ʧʨʦ ʜʦʮʽʣʴʥʽʩʪʴ ʦʯʠʱʝʥʥʷ ʧʘʣʠʚʘ ʧʝʨʝʜ ʡʦʛʦ ʟʘʧʨʘʚʢʦʶ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. ʂʠʱʫʢ ɸ.ʉ. ʇʨʘʢʪʠʢʫʤ ʧʦ ʪʝʭʥʽʯʥʦʤʫ ʦʙʩʣʫʛʦʚʫʚʘʥʥʶ ʪʨʘʢʪʦʨ̔ʚ. 

ɻʣʝʚʘʭʘ: ɯʄɽʉɻ, 2002. 109 ʩ. 
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ʌʆʈʄʋɺɸʅʅʗ ʇʈʆɻʈɸʄʀ ɿɸɹɽɿʇɽʏɽʅʅʗ ʅɸɼɯʁʅʆʉʊɯ 

ʉɯʃʔʉʔʂʆɻʆʉʇʆɼɸʈʉʔʂʆɰ ʊɽʍʅɯʂʀ ʅɸ ʉʊɸɼɯɰ 

ʇʈʆɭʂʊʋɺɸʅʅʗ ʊɸ ʈʆɿʈʆɹʂʀ 

 

ʅʦʚʠʮʴʢʠʡ ɸ. ɺ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ 

 

ʇʨʦʛʨʘʤʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʻ ʚʘʞʣʠʚʠʤ ʜʦʢʫʤʝʥʪʦʤ ʚ 

ʛʘʣʫʟʝʚʦʤʫ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʽ ʪʘ ʘʛʨʘʨʥʽʡ ʽʥʞʝʥʝʨʽʾ, ʱʦ ʚʭʦʜʠʪʴ ʜʦ 

ɼʝʨʞʘʚʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʋʢʨʘʾʥʠ. ʇʨʦʛʨʘʤʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ (ʇɿʅ) ï 

ʮʝ ʜʦʢʫʤʝʥʪ, ʱʦ ʚʩʪʘʥʦʚʣʶʻ ʢʦʤʧʣʝʢʩ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʪʘ 

ʪʝʭʥʽʯʥʠʭ ʟʘʭʦʜʽʚ, ʤʝʪʦʜʽʚ, ʟʘʩʦʙʽʚ, ʚʠʤʦʛ ʪʘ ʥʦʨʤ, ʷʢʽ ʩʧʨʷʤʦʚʘʥʽ ʥʘ 

ʚʠʢʦʥʘʥʥʷ ʚʩʪʘʥʦʚʣʝʥʠʭ ʫ ʜʦʢʫʤʝʥʪʘʮʽʾ ʥʘ ʚʠʨʽʙ ʚʠʤʦʛ ʜʦ ʥʘʜʽʡʥʦʩʪʽ [6, 7]. 

ɺ ʥʘʫʢʦʚʠʭ ʨʦʙʦʪʘʭ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʚʠʟʥʘʯʠʚʩʷ ʢʦʤʧʣʝʢʩ ʜʦʩʣʽʜʞʝʥʴ, 

ʷʢʠʡ ʚʢʣʶʯʘʻ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ [1], ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

ʢʦʥʩʪʨʫʢʮʽʾ ʤʘʰʠʥ [5], ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʝ ʦʙʛʨʫʥʪʫʚʘʥʥʷ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ. 

ʄʝʪʦʶ ʧʨʝʜʩʪʘʚʣʝʥʦʾ ʨʦʙʦʪʠ ʻ ʬʦʨʤʫʚʘʥʥʷ ʇɿʅ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ ʟʘ ʨʘʭʫʥʦʢ ʟʘʭʦʜʽʚ ʢʝʨʫʚʘʥʥʷ ʥʘʜʽʡʥʽʩʪʶ ʥʘ 

ʩʪʘʜʽʾ ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʘ ʨʦʟʨʦʙʢʠ. 

ʂʝʨʫʚʘʥʥʷ ʥʘʜʽʡʥʽʩʪʶ, ʟʛʽʜʥʦ ɼʉʊʋ, ʧʝʨʝʜʙʘʯʘʻ ʩʦʙʦʶ 

ʮʽʣʝʩʧʨʷʤʦʚʘʥʫ ʜʽʷʣʴʥʽʩʪʴ ʱʦʜʦ ʦʙʛʨʫʥʪʫʚʘʥʥʷ, ʧʣʘʥʫʚʘʥʥʷ, ʟʘʙʝʟʧʝʯʝʥʥʷ, 

ʧʽʜʚʠʱʝʥʥʷ ʪʘ ʧʽʜʪʨʠʤʢʠ ʧʦʢʘʟʥʠʢʽʚ ʙʝʟʚʽʜʤʦʚʥʦʩʪʽ, ʨʝʤʦʥʪʦʧʨʠʜʘʪʥʦʩʪʽ, 

ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʪʘ ʟʙʝʨʝʞʫʚʘʥʦʩʪʽ ʦʙôʻʢʪʽʚ, ʱʦ ʜʦʩʣʽʜʞʫʶʪʴʩʷ [7, 8]. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʇɿʅ ʘʚʪʦʨʦʤ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʪʘ ʩʠʥʪʝʟ 

ʧʦʧʝʨʝʜʥʽʭ ʥʘʫʢʦʚʠʭ ʨʦʙʽʪ, ʚ ʷʢʠʭ ʚʽʜʦʙʨʘʞʝʥʽ ʰʣʷʭʠ ʨʝʘʣʽʟʘʮʽʾ ʜʦʩʣʽʜʞʝʥʴ 

ʩʪʘʜʽʾ ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʘ ʨʦʟʨʦʙʢʠ ʟʘʩʦʙʽʚ ʜʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʽ ʨʦʟʜʘʚʘʥʥʷ 

ʢʦʨʤʽʚ (ɿʇʈʂ). ɿʛʽʜʥʦ ɼʉʊʋ [8] ʥʘ ʩʪʘʜʽʾ ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʘ ʨʦʟʨʦʙʢʠ 

ʧʣʘʥʫʻʪʴʩʷ ʚʠʢʦʥʫʚʘʪʠ ʚʠʜʠ ʨʦʙʽʪ ʱʦʜʦ ʘʥʘʣʽʟʫ ʥʘʜʽʡʥʦʩʪʽ ɿʇʈʂ, ʷʢʽ ʤʦʞʥʘ 

ʦʙôʻʜʥʘʪʠ ʚ ʢʽʣʴʢʘ ʦʩʥʦʚʥʠʭ ʛʨʫʧ ʟʛʽʜʥʦ ʟ ʦʩʦʙʣʠʚʽʩʪʶ ʾʭ ʨʝʘʣʽʟʘʮʽʻʶ. 

1. ɺʩʪʘʥʦʚʣʝʥʥʷ ʥʘʷʚʥʦʩʪʽ ʪʘ ʧʦʚʥʦʪʠ ʇɿʅ, ʚʠʙʽʨ ʥʦʤʝʥʢʣʘʪʫʨʠ ʪʘ 

ʥʦʨʤʫʚʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʥʘʜʽʡʥʦʩʪʽ ʦʙôʻʢʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʨʝʞʠʤʽʚ ʪʘ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʤʦʞʣʠʚʠʭ ʥʘʩʣʽʜʢʽʚ ʚʽʜʤʦʚ ʪʘ ʽʥʰʠʭ 

ʯʠʥʥʠʢʽʚ. 

2. ɸʥʘʣʽʟ ʽ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʩʭʝʤʥʦ-ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʚʘʨʽʘʥʪʽʚ ʧʦʙʫʜʦʚʠ, 

ʚʠʙʽʨ ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʙʘʟʦʚʠʭ ʯʘʩʪʠʥ ʽ ʢʦʤʧʣʝʢʪʫʶʯʠʭ 

ʝʣʝʤʝʥʪʽʚ ʱʦʜʦ ʬʦʨʤʫʚʘʥʥʷ ʥʘʜʽʡʥʦʩʪʽ. 

3. ʋʪʦʯʥʝʥʥʷ ʦʮʽʥʦʢ ʧʦʢʘʟʥʠʢʽʚ ʥʘʜʽʡʥʦʩʪʽ ʦʙô̒ ʢʪʘ ʚ ʮʽʣʦʤʫ ʽ ʡʦʛʦ 

ʩʢʣʘʜʦʚʠʭ ʯʘʩʪʠʥ ʜʣʷ ʚʠʙʨʘʥʦʛʦ ʚʘʨʽʘʥʪʘ ʧʦʙʫʜʦʚʠ. 

4. ɸʥʘʣʽʟ ʪʝʭʥʦʣʦʛʽʾ ʚʠʛʦʪʦʚʣʝʥʥʷ ʦʙô̒ ʢʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʚʠʤʦʛ ʱʦʜʦ ʥʘʜʽʡʥʦʩʪʽ. 
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5. ʈʦʟʨʦʙʢʘ ʪʘ ʘʥʘʣʽʟ ʧʣʘʥʫ ʚʠʧʨʦʙʫʚʘʥʴ, ʩʠʩʪʝʤʠ ʟʙʠʨʘʥʥʷ ʪʘ 
ʦʧʨʘʮʶʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ. 

6. ʌʦʨʤʫʚʘʥʥʷ ʪʘ ʘʥʘʣʽʟ ʥʦʨʤʘʪʠʚʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʥʘʜʽʡʥʦʩʪʽ. 

7. ʈʦʟʨʦʙʢʘ ʪʘ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʘʥʘʣʽʟ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʭʦʜʽʚ, ʱʦ 

ʚʧʨʦʚʘʜʞʫʶʪʴʩʷ ʥʘ ʩʪʘʜʽʾ ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʘ ʨʦʟʨʦʙʢʠ. 

ʗʢ ʧʦʢʘʟʫʻ ʘʥʘʣʽʟ ʇɿʅ ʤʘʰʠʥ ʥʘ ʩʪʘʜʽʾ ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʘ ʚʠʨʦʙʥʠʮʪʚʘ, 

ʻ ʮʽʣʠʡ ʨʷʜ ʧʦʣʦʞʝʥʴ ʪʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ ʧʽʜʭʦʜʽʚ, ʷʢʽ ʱʝ ʥʝ ʨʝʘʣʽʟʦʚʘʥʽ 

ʘʙʦ ʞ ʥʝʜʦʩʪʘʪʥʴʦ ʨʦʟʛʣʷʜʘʣʠʩʴ ʜʣʷ ʤʘʰʠʥ ʪʘ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ 

ʪʚʘʨʠʥʥʠʮʪʚʘ, ʚʢʣʶʯʘʶʯʠ ʟʘʩʦʙʠ ʧʨʠʛʦʪʫʚʘʥʥʷ ʽ ʨʦʟʜʘʚʘʥʥʷ ʢʦʨʤʽʚ (ɿʇʈʂ).  

ʅʘʤʠ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʥʘʫʢʦʚʽ ʩʪʘʪʪʽ ʪʘ ʦʢʨʝʤʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦ 

ʥʘʧʨʘʚʣʝʥʽ ʥʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ɿʇʈʂ ʽ ʬʦʨʤʫʶʪʴ ʇɿʅ ʥʘ ʩʪʘʜʽʾ 

ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʘ ʚʠʨʦʙʥʠʮʪʚʘ. ɺʦʥʠ ʧʝʨʝʜʙʘʯʘʶʪʴ: 

- ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʪʝʦʨʽʾ ʥʘʜʽʡʥʦʩʪʽ, ʚʢʣʶʯʘʶʯʠ ʨʦʟʨʦʙʢʫ 

ʣʦʛʽʢʦ-ʽʤʦʚʽʨʥʽʩʥʠʭ ʪʘ ʣʦʛʽʢʦ-ʽʤʽʪʘʮʽʡʥʠʭ ʤʦʜʝʣʝʡ ʥʘʜʽʡʥʦʩʪʽ ʩʠʩʪʝʤ [2, 4, 

6]; 

- ʪʝʦʨʝʪʠʯʥʝ ʦʙʛʨʫʥʪʫʚʘʥʥʷ ʪʘ ʧʨʘʢʪʠʯʥʫ ʨʝʘʣʽʟʘʮʽʶ ʦʮʽʥʢʠ ʚʧʣʠʚʫ 

ʣʶʜʠʥʠ-ʦʧʝʨʘʪʦʨʘ ʥʘ ʥʘʜʽʡʥʽʩʪʴ ʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ çʃʶʜʠʥʘ-ʄʘʰʠʥʘè [3, 

6]; 

- ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ɿʇʈʂ ʚ ʩʠʩʪʝʤʽ ʽʥʥʦʚʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ [11, 

13]; 

- ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʽʚ ʤʦʥʽʪʦʨʠʥʛʫ ʚʧʣʠʚʫ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ 

ʬʘʢʪʦʨʽʚ ʥʘ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ɿʇʈʂ [8, 10]; 

- ʬʦʨʤʫʚʘʥʥʷ ʢʝʨʽʚʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʰʠʥ ʟ ʪʦʯʢʠ 

ʟʦʨʫ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ [10, 13]. 

ʄʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʧʦʪʨʝʙʫʶʪʴ ʧʦʜʘʣʴʰʦʾ ʨʦʟʨʦʙʢʠ 

ʥʘʧʨʷʤʠ ʇɿʅ ɿʇʈʂ ʥʘ ʩʪʘʜʽʾ ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʘ ʨʦʟʨʦʙʢʠ, ʱʦ ʚʢʣʶʯʘʶʪʴ:  

- ʩʠʩʪʝʤʫ ʽʥʥʦʚʘʮʽʡ ʚ ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ [14, 15]; 

- ʨʝʘʣʽʟʘʮʽʶ ʧʣʘʥʽʚ ʚʠʧʨʦʙʫʚʘʥʴ ʥʘ ʥʘʜʽʡʥʽʩʪʴ; 

- ʚʨʘʭʫʚʘʥʥʷ ʣʶʜʩʴʢʦʛʦ ʬʘʢʪʦʨʫ ʚ ʩʠʩʪʝʤʘʭ ʫʧʨʘʚʣʽʥʥʷ ʥʘʜʽʡʥʽʩʪʶ 

ʪʝʭʥʽʢʠ [3, 6]. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. Aulin, V., Hrynkiv, A., Lyashuk, O., Vovk, Y., Lysenko, S., Holub, D., 

Zamota, T., Pankov, A., Sokol, M., Ratynskyi, V., Lavrentieva, O. Increasing the 
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ɼʝʨʞʘʚʥʠʡ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ɼʣʷ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʧʦʨʽʜ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʚʘʨʠʥ ʧʦʪʨʽʙʥʘ ʘʜʘʧʪʘʮʽʷ ʜʦ ʧʨʘʢʪʠʯʥʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʞʝ ʽʩʥʫʶʯʠʭ ʤʝʪʦʜʠʢ ʽ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʣʘʟʝʨʥʦʛʦ ʧʦʜʽʣʫ 

ʝʤʙʨʽʦʥʽʚ. ʎʝ ʥʝʤʦʞʣʠʚʦ ʙʝʟ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʚʞʝ ʽʩʥʫʶʯʠʭ ʪʘ ʧʦʙʫʜʦʚʠ 

ʥʦʚʠʭ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ ʢʦʥʪʨʦʣʶ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʭʽʜʥʠʭ 

ʨʝʩʫʨʩʽʚ. ɺ ʨʦʙʦʪʽ ʨʦʟʛʣʷʥʫʪ ̔ʜʝʷʢʽ ʘʩʧʝʢʪʠ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʧʘʨʘʤʝʪʨʽʚ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦ ʾʩʠʩʪʝʤʠ ʣʘʟʝʨʥʦʛʦ 

ʧʦʜʽʣʫ ʝʤʙʨʽʦʥʘ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ ʢʣʽʪʠʥ ʟʘʨʦʜʢʽʚ. ʄʝʪʘ 

ʜʦʩʣʽʜʞʝʥʴ ï ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʧʨʠʥʮʠʧʠ ʜʣʷ ʧʦʙʫʜʦʚʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ 

ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʧʘʨʘʤʝʪʨʘʤʠ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʣʘʟʝʨʥʦʛʦ 

ʧʦʜʽʣʫ ʝʤʙʨʽʦʥʘ ʪʘ ʟʜʽʡʩʥʝʥʥʷ ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ ʡʦʛʦ ʩʝʛʤʝʥʪʦʚʘʥʠʭ ʯʘʩʪʠʥ. 

ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʢʦʥʪʨʦʣʽʥʛʫ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʧʨʠ 

ʤʘʪʝʤʘʪʠʯʥʦʤʫ ʤʦʜʝʣʶʚʘʥʥʽ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʫʧʨʘʚʣʷʶʯʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʾ ʩʠʩʪʝʤʠ ʚʨʘʭʦʚʘʥʽ ʪʨʠʰʘʨʦʚʘ ʙʫʜʦʚʘ ʝʤʙʨʽʦʥʘ ʪʘ ʪʝʭʥʽʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʫʭʦʤʠʭ ʣʘʟʝʨʥʠʭ ʚʠʧʨʦʤʽʥʶʚʘʯʽʚ.  

ʉʣʽʜ ʚʽʜʟʥʘʯʠʪʠ ʨʝʟʫʣʴʪʘʪʠ ʤʦʥʦʛʨʘʬʽʾ [1], ʜʝ ʨʦʟʨʦʙʣʝʥ ̔ʤʘʪʝʤʘʪʠʯʥʽ 

ʤʦʜʝʣʽ ʨʦʟʨʘʭʫʥʢʫ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʧʘʨʘʤʝʪʨʽʚ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʠʭ, ʤʝʭʘʥʽʯʥʠʭ, 

ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʭ ʪʘ ʽʥʰʠʭ ʩʢʣʘʜʥʠʭ ʩʠʩʪʝʤ, ʷʢʽ ʤʽʩʪʷʪʴ ʟʦʩʝʨʝʜʞʝʥʽ 

ʜʞʝʨʝʣʘ ʜʽʾ ʬʽʟʠʯʥʠʭ ʧʦʣʽʚ. ɸʚʪʦʨʘʤʠ ʮʽʻʾ ʤʦʥʦʛʨʘʬʽʾ ʟʘʧʨʦʧʦʥʦʚʘʥʽ 

ʧʽʜʭʦʜʠ ʜʦ ʨʝʘʣʽʟʘʮʽʾ ʧʨʠʢʣʘʜʥʠʭ ʦʧʪʠʤʽʟʘʮʽʡʥʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ 

ʜʣʷ ʨʽʟʥʠʭ ʢʣʘʩʽʚ ʤʦʜʝʣʴʦʚʘʥʠʭ ʩʠʩʪʝʤ. ʈʝʟʫʣʴʪʘʪʠ ʤʦʥʦʛʨʘʬʽʾ [1] ʤʘʶʪʴ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ ʪʘ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʚʠʩʦʢʦʪʦʯʥʠʭ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ ʢʝʨʫʚʘʥʥʷ. ɺ ʧʫʙʣʽʢʘʮʽʾ [2] ʚʠʚʯʝʥʽ 

ʧʠʪʘʥʥʷ ʝʣʝʢʪʨʦʧʦʨʘʮʽʾ ʢʣʽʪʠʥ ʜʣʷ ʦʢʨʝʤʠʭ ʪʚʘʨʠʥ. ɰʾ ʘʚʪʦʨʘʤʠ ʚʠʷʚʣʝʥʘ 

ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʥʘʧʨʫʞʝʥʽʩʪʶ ʽ ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʽʩʪʶ ʤʝʤʙʨʘʥʠ ʢʣʽʪʠʥ ʤʠʰʽ 

ʪʘ ʢʦʨʦʚʠ, ʚʩʪʘʥʦʚʣʝʥʘ ʤʝʞʘ, ʟʘ ʷʢʦʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʝʣʝʢʪʨʠʯʥʠʡ ʨʦʟʧʘʜ 

ʢʣʽʪʠʥʥʦʾ ʤʝʤʙʨʘʥʠ. ɿʜʽʡʩʥʝʥʝ ʤʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʤʝʭʘʥʽʟʤʫ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘ ʦʮʽʥʢʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʬʽʥʘʥʩʦʚʠʭ ʽʥʥʦʚʘʮʽʡ ʚ ʜʽʷʣʴʥʽʩʪʴ 

ʘʛʨʘʨʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʋʢʨʘʾʥʠ [3, 4]. ɸʚʪʦʨʘʤʠ ʧʫʙʣʽʢʘʮʽʾ [4] ʚʩʪʘʥʦʚʣʝʥʽ 

ʬʘʢʪʦʨʠ, ʷʢʽ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʽʥʝʨʪʥʦʩʪʽ ʛʘʣʫʟʝʚʦʾ ʽʥʚʝʩʪʠʮʽʡʥʦʾ ʧʽʜʪʨʠʤʢʠ ʪʘ 
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ʤʦʞʫʪʴ ʚʠʢʣʠʢʘʪʠ ʨʠʟʠʢʠ ʧʨʠ ʽʥʚʝʩʪʠʮʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʘʛʨʘʨʥʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ.  

ɺ ʨʦʙʦʪʽ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʦʩʥʦʚʥʦʾ ʦʧʪʠʤʽʟʘʮʽʡʥʦʾ 

ʟʘʜʘʯʽ, ʱʦ ʻ ʙʘʛʘʪʦʚʠʤʽʨʥʦʶ, ʥʝʩʪʘʮʽʦʥʘʨʥʦʶ, ʥʝʣʽʥʽʡʥʦʶ ʪʘ 

ʙʘʛʘʪʦʝʢʩʪʨʝʤʘʣʴʥʦʶ ʟʘʜʘʯʝʶ ʦʧʪʠʤʽʟʘʮʽʾ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʮʝʩʫ ʣʘʟʝʨʥʦʛʦ 

ʣʦʢʘʣʴʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʚʧʣʠʚʫ ʥʘ ʝʤʙʨʽʦʥ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʦʙʤʝʞʝʥʴ ʥʘ 

ʨʝʟʫʣʴʪʫʶʯʝ ʪʝʤʧʝʨʘʪʫʨʥʝ ʧʦʣʝ ʪʘ ʪʝʭʥʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʣʘʟʝʨʥʠʭ 

ʚʠʧʨʦʤʽʥʶʚʘʯʽʚ. ɼʣʷ ʧʦʙʫʜʦʚʠ ʘʜʝʢʚʘʪʥʠʭ ʦʧʪʠʤʽʟʘʮʽʡʥʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ 

ʤʦʜʝʣʝʡ ʦʙˇʨʫʥʪʦʚʘʥʘ ʘʜʝʢʚʘʪʥʽʩʪʴ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ, 

ʷʢʽ ʦʧʠʩʫʶʪʴ ʧʨʦʮʝʩ ʜʽʾ ʧʨʦʤʝʥʷ ʣʘʟʝʨʘ ʥʘ ʝʤʙʨʽʦʥ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʪʨʠʰʘʨʦʚʦʾ ʙʫʜʦʚʠ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʛʦ ʦʙôʻʢʪʘ. ɺʠʟʥʘʯʝʥʽ ʪʘ ʜʝʪʘʣʴʥʦ 

ʜʦʩʣʽʜʞʝʥʽ ʫʤʦʚʠ ʢʦʨʝʢʪʥʦʩʪʽ ʥʝʣʦʢʘʣʴʥʠʭ ʢʨʘʡʦʚʠʭ ʟʘʜʘʯ ʜʣʷ ʩʠʩʪʝʤ 

ʝʚʦʣʶʮʽʡʥʠʭ ʧʩʝʚʜʦʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ ʚ ʙʘʛʘʪʦʰʘʨʦʚʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ, ʷʢʽ ʣʝʞʘʪʴ ʚ ʦʩʥʦʚʽ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ 

ʤʦʜʝʣʴʦʚʘʥʦʾ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʾ ʩʠʩʪʝʤʠ (ʝʤʙʨʽʦʥ ʧʽʜ ʜʽʻʶ ʣʘʟʝʨʥʠʤ 

ʧʨʦʤʝʥʝʤ). ʏʝʨʝʟ ʪʝ, ʱʦ ʦʧʪʠʤʽʟʘʮʽʷ ʫʧʨʘʚʣʷʶʯʠʭ ʧʘʨʘʤʝʪʨʽʚ ʣʘʟʝʨʥʠʭ 

ʚʠʧʨʦʤʽʥʶʚʘʯʽʚ ʜʦʩʷʛʘʻʪʴʩʷ ʟʘʚʜʷʢʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʟʥʘʯʝʥʴ ʨʝʟʫʣʴʪʫʶʯʦʛʦ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʧʦʣʷ ʪʘ ʡʦʛʦ ʧʘʨʘʤʝʪʨʽʚ, ʢʦʨʝʢʪʥʽʩʪʴ ʨʦʟʨʘʭʫʥʢʦʚʠʭ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʘʚʪʦʤʘʪʠʯʥʦ ʟʫʤʦʚʣʶʻ ʢʦʨʝʢʪʥʽʩʪʴ ʧʨʠʢʣʘʜʥʠʭ 

ʦʧʪʠʤʽʟʘʮʽʡʥʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʧʦʰʫʢʫ ʪʘ ʧʝʨʝʙʦʨʫ ʣʦʢʘʣʴʥʠʭ 

ʝʢʪʨʝʤʫʤʽʚ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʧʦʣʷ.  

ʇʨʦʘʥʘʣʽʟʦʚʘʥʽ ʩʧʝʮʠʬʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ (ʥʝʣʽʥʽʡʥʽʩʪʴ ʬʫʥʢʮʽʾ ʤʝʪʠ ʪʘ 

ʩʠʩʪʝʤʠ ʦʙʤʝʞʝʥʴ ʥʘ ʾʾ ʧʘʨʘʤʝʪʨʠ, ʙʘʛʘʪʦʟʚôʷʟʥʽʩʪʴ ʦʙʣʘʩʪʽ ʨʦʟʚôʷʟʢʽʚ, 

ʙʘʛʘʪʦʝʢʩʪʨʝʤʘʣʴʥʽʩʪʴ ʢʨʘʡʦʚʠʭ ʟʘʜʘʯ), ʷʢʽ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ 

ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯ ʦʧʪʠʤʽʟʘʮʽʾ, ʥʘ ʦʩʥʦʚʽ ʯʦʛʦ ʘʚʪʦʨʘʤʠ ʟʜʽʡʩʥʝʥʠʡ 

ʦʙˇʨʫʥʪʦʚʘʥʠʡ ʧʝʨʝʭʽʜ ʜʦ ʚʠʙʦʨʫ ʤʝʪʦʜʽʚ ʯʠʩʝʣʴʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʧʨʠʢʣʘʜʥʠʭ 

ʦʧʪʠʤʽʟʘʮʽʡʥʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʧʪʠʤʽʟʘʮʽʾ 

ʫʧʨʘʚʣʷʶʯʠʭ ʧʘʨʘʤʝʪʨʽʚ ʣʘʟʝʨʥʠʭ ʚʠʧʨʦʤʽʥʶʚʘʯʽʚ ʟʘʧʨʦʧʦʥʦʚʘʥʘ 

ʤʦʜʠʬʽʢʘʮʽʷ ʧʦʰʫʢʦʚʦʛʦ ʤʝʪʦʜʘ ʦʧʪʠʤʽʟʘʮʽʾ, ʷʢʠʡ ʚʨʘʭʦʚʫʻ ʦʩʦʙʣʠʚʦʩʪʽ 

ʢʨʘʡʦʚʠʭ ʟʘʜʘʯ ʪʘ ʙʘʟʫʻʪʴʩʷ ʥʘ ʢʦʤʧʦʟʠʮʽʾ ʯʠʩʝʣʴʥʠʭ ʤʝʪʦʜʽʚ, ʱʦ ʩʪʚʦʨʶʶʪʴ 

ʦʙʯʠʩʣʶʚʘʣʴʥʫ ʩʪʨʫʢʪʫʨʫ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʩʪʨʫʢʪʫʨʥʫ ʩʭʝʤʫ ʙʘʟʦʚʦʛʦ 

ʘʣʛʦʨʠʪʤʫ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʩʪʨʫʢʪʫʨʠ. ɼʦ ʪʦʛʦ ʞ ʯʠʩʝʣʴʥʘ 

ʨʝʘʣʽʟʘʮʽʷ ʧʨʠʢʣʘʜʥʠʭ ʦʧʪʠʤʽʟʘʮʽʡʥʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʚʠʤʘʛʘʻ 

ʟʤʽʥʠ ʣʠʰʝ ʢʦʤʧʦʟʠʮʽʾ ʯʠʩʝʣʴʥʠʭ ʤʝʪʦʜʽʚ ʫ ʚʽʜʧʦʚʽʜʥʠʭ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ 

ʩʪʨʫʢʪʫʨʘʭ [5]. 

ʈʦʟʨʦʙʣʝʥʽ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʪʘ ʯʠʩʝʣʴʥʽ ʤʝʪʦʜʠ ʜʦʟʚʦʣʷʶʪʴ 

ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʝ ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ, 

ʪʘʢ, ʽ ʧʨʦʮʝʩʫ ʚʟʘʻʤʦʜʽʾ ʣʘʟʝʨʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʟ ʝʤʙʨʽʦʥʦʤ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʘʚʪʦʨʘʤʠ ʧʽʜʭʦʜʫ ʜʦ ʨʦʟʨʘʭʫʥʢʫ ʪʘ 

ʦʧʪʠʤʽʟʘʮʽʾ ʢʝʨʫʶʯʠʭ ʧʘʨʘʤʝʪʨʽʚ ʣʘʟʝʨʥʦ ʾ ʜʽʾ ʥʘ ʝʤʙʨʽʦʥ ʜʦʟʚʦʣʠʪʴ 

ʧʽʜʚʠʱʠʪʠ ʪʦʯʥʽʩʪʴ ʪʘ ʰʚʠʜʢʽʩʪʴ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʣʘʟʝʨʥʦʛʦ 

ʧʦʜʽʣʫ ʝʤʙʨʽʦʥʘ. 
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ʈʆɿʈʆɹʂɸʂ ʂʆʅʎɽʇʎɯɰ ʇʈʀʉʊʈʆʖ ɼʃʗ ʊʈɸʅʉʇʆʈʊʋɺɸʅʅʗ 

ʄɸʃʆɻɸɹɸʈʀʊʅʀʍ ɺɸʅʊɸɾɯɺ 

 

ʈʦʤʘʩʝʚʠʯ ʖ. ʆ., ʃʦʚʝʡʢʽʥ ɺ. ʉ., ɿʘʨʽʚʥʠʡ ʆ. ʖ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ 

 

ʋ ʧʦʚʩʷʢʜʝʥʥʦʤʫ ʞʠʪʪʽ, ʚ ʫʤʦʚʘʭ ʩʢʣʘʜʩʴʢʦʛʦ ʟʙʝʨʽʛʘʥʥʷ, ʧʨʠ 

ʚʠʢʦʥʘʥʥʽ ʧʝʨʝʚʦʟʦʢ ʪʦʱʦ ʧʦʩʪʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʽ 

ʤʘʣʦʛʘʙʘʨʠʪʥʠʭ ʚʘʥʪʘʞʽʚ. ɼʣʷ ʧʦʣʝʛʰʝʥʥʷ ʪʘʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟʘʩʪʦʩʦʚʫʶʪʴ 

ʟʘʩʦʙʠ, ʪʘʢʽ ʷʢ ʜʚʦ- ʘʙʦ ʯʦʪʠʨʠ ʢʦʣʽʩʥʽ ʚʽʟʢʠ. ʇʨʠ ʮʴʦʤʫ ʣʶʜʠʥʘ ʚʩʝ ʦʜʥʦ 

ʟʘʪʨʘʯʘʻ ʝʥʝʨʛʽʶ ʜʣʷ ʧʨʠʚʝʜʝʥʥʷ ʚ ʨʫʭ ʚʽʟʢʘ ʽ ʢʦʥʪʨʦʣʶ ʡʦʛʦ ʪʨʘʻʢʪʦʨʽʾ 

ʨʫʭʫ. ʊʦʤʫ ʽʩʥʫʶʪʴ ʤʝʪʦʜʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʦʙʣʽʢʫ ʧʨʦʜʫʢʮʽʾ ʥʘ 

ʩʢʣʘʜʘʭ ʟ ʚʝʣʠʢʠʤ ʦʙʽʛʦʤ ʧʨʦʜʫʢʮʽʾ. ɯʩʥʫʻ ʢʽʣʴʢʘ ʧʽʜʭʦʜʽʚ ʚʠʨʽʰʝʥʥʷ 

ʧʨʦʙʣʝʤʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʩʢʣʘʜʩʴʢʦʛʦ ʟʙʝʨʽʛʘʥʥʷ: 

1) ʟ ʤʦʜʠʬʽʢʘʮʽʻʶ ʩʘʤʠʭ ʩʪʝʣʘʞʽʚ; 

2) ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʽʟʢʽʚ ʘʙʦ ʨʫʭʦʤʠʭ ʧʣʘʪʬʦʨʤ, ʷʢʽ ʧʨʘʮʶʶʪʴ 
ʘʚʪʦʤʘʪʠʯʥʦ; 

http://abechem.ir/No.%205-2019/2019,%2011(5),%20598-609.pdf
http://abechem.ir/No.%205-2019/2019,%2011(5),%20598-609.pdf
https://scholar.google.com.ua/citations?view_op=view_citation&hl=uk&user=nwxZqCUAAAAJ&alert_preview_top_rm=2&citation_for_view=nwxZqCUAAAAJ:Wp0gIr-vW9MC
https://scholar.google.com.ua/citations?view_op=view_citation&hl=uk&user=nwxZqCUAAAAJ&alert_preview_top_rm=2&citation_for_view=nwxZqCUAAAAJ:Wp0gIr-vW9MC
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3) ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʘʚʪʦʤʘʪʠʯʥʠʭ ʚʽʟʢʽʚ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʩʫʤʽʩʥʦ ʟ 
ʣʶʜʠʥʦʶ [2]. 

ɹʽʣʴʰ ʜʝʪʘʣʴʥʦ ʙʫʜʝ ʨʦʟʛʣʷʥʫʪʠʡ ʪʨʝʪʽʡ ʧʽʜʭʽʜ, ʘ ʩʘʤʝ ʢʦʥʮʝʧʮʽʷ 

ʩʫʤʽʩʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʫʭʦʤʠʭ ʧʣʘʪʬʦʨʤ ʘʙʦ ʚʽʟʢʽʚ ʟ ʣʶʜʠʥʦʶ. ʎʝ 

ʧʦʣʝʛʰʫʻ ʧʨʘʮʶ ʣʶʜʠʥʠ ʪʘ ʟ ʝʢʦʥʦʤʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ʥʝ ʧʦʪʨʝʙʫʻ ʟʥʘʯʥʠʭ 

ʤʘʪʝʨʽʘʣʴʥʠʭ ʚʢʣʘʜʝʥʴ ʪʘ ʜʦʟʚʦʣʷʻ ʚʧʨʦʚʘʜʠʪʠ ʪʘʢʫ ʩʠʩʪʝʤʫ ʚ ʽʩʥʫʶʯʠʭ ʚʞʝ 

ʩʢʣʘʜʩʴʢʠʭ ʧʨʠʤʽʱʝʥʥʷʭ.  

ʇʨʠ ʨʦʟʨʦʙʮʽ ʢʦʥʮʝʧʮʽʾ ʧʨʠʩʪʨʦʶ ʜʣʷ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ 

ʤʘʣʦʛʘʙʘʨʠʪʥʠʭ ʚʘʥʪʘʞʽʚ ʙʫʣʠ ʟʘʜʘʥʽ ʛʦʣʦʚʥʽ ʚʠʤʦʛʠ, ʷʢʠʤ ʚʽʥ ʧʦʚʠʥʝʥ 

ʚʽʜʧʦʚʽʜʘʪʠ:  

1) ʮʝ ʤʘʻ ʙʫʪʠ ʤʦʙʽʣʴʥʠʡ ʜʚʦʢʦʣʽʩʥʠʡ ʟʘʩʽʙ ʟ ʧʨʠʚʦʜʥʠʤ 1-2 ʢʦʣʝʩʘʤʠ 

[1]; 

2) ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠʩʴ ʩʪʽʡʢʽʩʪʴ ʚ ʧʦʚʟʜʦʚʞʥʴʦʤʫ ʥʘʧʨʷʤʢʫ 
ʨʫʭʫ, ʘ ʤʝʭʘʥʽʟʤ ʩʪʘʙʽʣʽʟʘʮʽʾ ʥʝ ʤʘʻ ʤʽʩʪʠʪʠ ʨʝʘʢʪʠʚʥʠʭ ʢʦʣʽʩ, ʘʙʦ 

ʛʽʨʦʩʢʦʧʽʚ; 

3) ʤʘʢʩʠʤʘʣʴʥʘ ʤʘʩʘ ʪʨʘʥʩʧʦʨʪʦʚʘʥʦʛʦ ʚʘʥʪʘʞʫ ʦʙʤʝʞʫʻʪʴʩʷ 50 ʢʛ. 

ɿ ʜʘʥʠʭ ʫʤʦʚ ʟʘ ʦʩʥʦʚʫ ʙʫʣʦ ʚʟʷʪʦ ʟʘ ʦʩʥʦʚʫ ʢʦʥʩʪʨʫʢʮʽʶ 

ʝʣʝʢʪʨʦʩʘʤʦʢʘʪʘ ʟ ʜʚʦʤʘ ʧʨʠʚʦʜʥʠʤʠ ʢʦʣʝʩʘʤʠ[3]. ɿʘʤʽʩʪʴ ʨʫʣʷ ʙʫʜʝ 

ʚʩʪʘʥʦʚʣʶʚʘʪʠʩʴ ʩʝʨʚʦʧʨʠʚʽʜ, ʘ ʟʘʜʥʻ ʢʦʣʝʩʦ ʙʫʜʝ ʢʨʽʧʠʪʠʩʷ ʥʘ ʤʝʭʘʥʽʟʤʽ 

ʙʘʣʘʥʩʫʚʘʥʥʷ, ʧʨʠʥʮʠʧ ʨʦʙʦʪʠ ʷʢʦʛʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʥʘʭʠʣʽ ʢʦʣʝʩʘ ʚ ʙʽʢ ʚʽʜ 

ʚʝʨʪʠʢʘʣʴʥʦʾ ʧʣʦʱʠʥʠ ʧʨʠʩʪʨʦʶ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʮʝʥʪʨ ʚʘʛʠ ʧʨʠʩʪʨʦʶ ʙʫʜʝ 

ʟʤʽʱʫʚʘʪʠʩʴ ʫ ʧʦʪʨʽʙʥʠʡ ʙʽʢ ʽ ʜʠʥʘʤʽʯʥʘ ʨʽʚʥʦʚʘʛʘ ʟʙʝʨʽʛʘʪʠʤʝʪʴʩʷ. 

ʂʝʨʫʚʘʥʥʷ ʧʨʠʩʪʨʦʻʤ ʙʫʜʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʘ ʥʘ ʙʘʟʽ STM32, ʜʨʘʡʚʝʨʽʚ ʜʣʷ ʤʦʪʦʨ-ʢʦʣʽʩ ʪʘ ʧʦʥʠʞʫʶʯʠʭ 

ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ ʥʘʧʨʫʛʠ ʜʣʷ ʞʠʚʣʝʥʥʷ ʩʝʨʚʦʧʨʠʚʦʜʽʚ. ʂʫʪ ʥʘʭʠʣʫ ʩʘʤʦʢʘʪʘ 

ʧʣʘʥʫʻʪʴʩʷ ʚʠʟʥʘʯʘʪʠ ʟ ʜʘʥʠʭ ʛʽʨʦʩʢʦʧʘ ʪʘ ʘʢʩʝʣʝʨʦʤʝʪʨʘ, ʱʦ ʨʝʘʣʽʟʦʚʘʥʦ 

ʥʘ ʙʘʟʽ ʤʽʢʨʦʩʭʝʤʠ MPU9250. ɹʘʣʘʥʩʫʚʘʥʥʷ ʧʨʠʩʪʨʦʶ ʙʫʜʝ ʨʝʘʣʽʟʦʚʘʥʦ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʨʝʛʫʣʷʪʦʨʘ, ʜʝ ʚʭʽʜʥʠʤʠ ʜʘʥʠʤʠ ʙʫʜʫʪʴ ʩʣʫʞʠʪʠ ʢʫʪ ʥʘʭʠʣʫ 

ʧʨʠʩʪʨʦʶ ʜʦ ʚʝʨʪʠʢʘʣʴʥʦʾ ʧʣʦʱʠʥʠ ʪʘ ʰʚʠʜʢʽʩʪʴ ʡʦʛʦ ʟʤʽʥʠ ʫ ʯʘʩʽ. 

ʄʦʜʝʣʴ ʧʨʠʩʪʨʦʶ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 1, ʚʽʥ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʨʘʤʠ, ʤʝʭʘʥʽʟʤʫ 

ʙʘʣʘʥʩʫʚʘʥʥʷ, ʤʝʭʘʥʽʟʤʫ ʧʦʚʦʨʦʪʫ ʧʝʨʝʜʥʴʦʛʦ ʢʦʣʝʩʘ ʪʘ ʢʨʽʧʣʝʥʴ ʜʣʷ 

ʘʢʫʤʫʣʷʪʦʨʘ, ʝʣʝʢʪʨʦʥʥʠʭ ʧʣʘʪ. ʈʘʤʘ ʚʠʢʦʥʘʥʘ ʟ ʘʣʶʤʽʥʽʻʚʦʛʦ ʧʨʦʬʽʣʶ ʟ 

ʢʘʥʘʚʢʘʤʠ, ʚʦʥʘ ʟʘʢʨʠʪʘ ʘʣʶʤʽʥʽʻʚʠʤʠ ʣʠʩʪʘʤʠ. ɹʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʤʝʭʘʥʽʟʤ 

ʙʘʣʘʥʩʫʚʘʥʥʷ ʪʘ ʢʨʽʧʣʝʥʥʷ ʟʘʜʥʴʦʛʦ ʢʦʣʝʩʘ, ʪʘʢʦʞ ʰʘʨʥʽʨʥʝ ʢʨʽʧʣʝʥʥʷ 

ʧʝʨʝʜʥʴʦʛʦ ʢʦʣʝʩʘ ʟ ʩʝʨʚʦʧʨʠʚʦʜʦʤ. ɺʩʽ ʥʝʩʪʘʥʜʘʨʪʥʽ ʜʝʪʘʣʽ ʙʫʜʫʪʴ 

ʚʠʛʦʪʦʚʣʷʪʠʩʷ ʟ ʧʣʘʩʪʠʢʫ ʟʘ ʪʝʭʥʦʣʦʛʽʻʶ 3ɼ ʜʨʫʢʫ. 

ɺʘʥʪʘʞ, ʷʢʠʡ ʧʝʨʝʤʽʱʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʠʩʪʨʦʶ, ʙʫʜʝ 

ʨʦʟʤʽʱʫʚʘʪʠʩʴ ʟʚʝʨʭʫ ʽ ʟʘʢʨʽʧʣʶʚʘʪʠʩʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʷʞʥʠʭ ʨʝʤʝʥʽʚ (ʥʘ 

ʨʠʩ. 1 ʥʝ ʧʦʢʘʟʘʥʦ). 

ʇʨʠʚʽʜ ʤʝʭʘʥʽʟʤʫ ʙʘʣʘʥʩʫʚʘʥʥʷ (ʨʠʩ. 2) ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʚʫʟʦʣ, ʱʦ 

ʚʢʣʶʯʘʻ ʩʝʨʚʦʧʨʠʚʦʜ ʪʘ ʧʝʨʝʜʘʯʽ ʽʟ ʟʫʙʯʘʪʠʤ ʧʘʩʦʤ. ʊʫʪ ʚ ʷʢʦʩʪʽ ʦʩʝʡ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʰʧʠʣʴʢʠ ʄ8. ʊʘʢʦʞ ʨʦʟʨʦʙʣʝʥʦ ʤʝʭʘʥʽʟʤ ʥʘʪʷʛʫ ʧʘʩʘ, 

ʰʣʷʭʦʤ ʟʤʽʱʝʥʥʷ ʚʝʨʭʥʴʦʛʦ ʰʢʽʚʘ ʟ ʩʝʨʚʦʧʨʠʚʦʜʦʤ ʪʘ ʡʦʛʦ ʢʨʽʧʣʝʥʥʷʤʠ. 
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ʇʝʨʝʚʘʛʘʤʠ ʪʘʢʦʛʦ ʤʝʪʦʜʫ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʨʝʘʢʪʠʚʥʠʤʠ ʢʦʣʝʩʘʤʠ ʪʘ 

ʛʽʨʦʩʢʦʧʘʤʠ ʻ ʚʠʩʦʢʘ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ, ʤʘʣʽ ʛʘʙʘʨʠʪʠ ʪʘ ʤʘʩʘ. 
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ʚʘʥʪʘʞʽʚ. 
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ʋɼʂ 621.186.1 

 

ɺɯʊʈʆɺɸ ɽʅɽʈɻɽʊʀʂɸ ï ʉʋʏɸʉʅʀʁ ʉʊɸʅ ɺ ʂʈɸɰʅɯ ʊɸ ʉɺɯʊɯ 

 

ʉʽʨʝʥʢʦ ʖ. ɺ., ʂʘʣʥʘʛʫʟ ʆ. ʄ., ʉʝʤʝʨʥʷ ʆ. ɺ. 

ʉʫʤʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʉʪʘʥ ʚʽʪʨʦʚʦʾ ʝʥʝʨʛʝʪʠʢʠ ʚ ʚʦʻʥʥʠʡ ʯʘʩ ʚ 

ʢʨʘʾʥʽ. 

ɽʥʝʨʛʝʪʠʢʘ ʻ ʦʩʥʦʚʦʧʦʣʦʞʥʠʤ ʝʣʝʤʝʥʪʦʤ ʽʩʥʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʢʫ 

ʙʽʟʥʝʩʫ. ɿ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʨʦʙʦʪʠʟʘʮʽʾ, ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʝʣʝʢʪʨʦʪʨʘʥʩʧʦʨʪʫ, ʧʦʪʨʝʙʘ ʚ ʝʥʝʨʛʦʥʦʩʽʷʭ ʟʙʽʣʴʰʫʻʪʴʩʷ, ʷʢ ʽ ʚʠʪʨʘʪʠ. 

ʆʩʥʦʚʦʶ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʥʘ ʜʘʥʦʤʫ ʝʪʘʧʽ ʩʪʘʻ ʘʣʴʪʝʨʥʘʪʠʚʥʘ 

ʝʥʝʨʛʝʪʠʢʘ. ʉʦʥʮʝ, ʚʽʪʝʨ, ʚʦʜʘ, ʚʽʜʭʦʜʠ ʚʠʨʦʙʥʠʮʪʚʘ ʚʩʝ ʮʝ ʻ ʜʝʰʝʚʠʤ 

ʜʞʝʨʝʣʦʤ ʥʝʦʙʭʽʜʥʦʾ ʝʥʝʨʛʽʾ. ʅʘ ʩʴʦʛʦʜʥʽ ʬʘʭʽʚʮʽ ʟ ʝʥʝʨʛʝʪʠʯʥʦʾ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʚʩʝ ʯʘʩʪʽʰʝ ʟʚʝʨʪʘʶʪʴ ʫʚʘʛʫ ʥʘ ʚʽʪʨʦʚʫ ʝʥʝʨʛʝʪʠʢʫ. ɺʽʪʝʨ ï 

ʧʦʥʦʚʣʶʚʘʥʝ ʜʞʝʨʝʣʦ ʝʥʝʨʛʽʾ, ʷʢʝ ʟ ʜʘʚʥʽʭ ʯʘʩʽʚ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʣʶʜʠʥʦʶ 

ʜʣʷ ʩʚʦʾʭ ʧʦʪʨʝʙ (ʧʨʠʚʦʜʫ ʚ ʜʽʶ ʤʣʠʥʽʚ, ʚʦʜʷʥʠʭ ʥʘʩʦʩʽʚ, ʘ ʩʴʦʛʦʜʥʽ 

ʝʣʝʢʪʨʦʛʝʥʝʨʘʪʦʨʽʚ). ʉʦʥʷʯʥʽ ʪʘ ʚʽʪʨʦʚʽ ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ ʩʴʦʛʦʜʥʽ ʻ 

ʥʘʡʜʝʰʝʚʰʠʤ ʜʦʩʪʫʧʥʠʤ ʜʞʝʨʝʣʦʤ ʥʦʚʦʾ ʛʝʥʝʨʘʮʽʾ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. 

ʊʝʭʥʦʣʦʛʽʷ ʯʠʩʪʦʾ ʝʥʝʨʛʽʾ ʩʪʘʻ ʥʦʚʦʶ ʛʦʣʦʚʥʦʶ ʩʬʝʨʦʶ ʽʥʚʝʩʪʠʮʽʡ ʪʘ 

ʟʘʡʥʷʪʦʩʪʽ ï ʽ ʜʠʥʘʤʽʯʥʦʶ ʘʨʝʥʦʶ ʤʽʞʥʘʨʦʜʥʦʛʦ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ʪʘ 

ʢʦʥʢʫʨʝʥʮʽʾ. 

ɺʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʝʥʝʨʛʽʶ ʚʽʪʨʫ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʣʶʜʠ 

ʧʦʯʘʣʠ ʣʠʰʝ ʫ ʍɯʍ ʩʪʦʣʽʪʪʽ ʧʽʩʣʷ ʧʦʷʚʠ ʝʣʝʢʪʨʠʯʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ. ʅʘʜ 

ʚʽʪʨʦʚʠʤʠ ʪʫʨʙʽʥʘʤʠ ʧʨʘʮʶʚʘʣʠ ʥʘʫʢʦʚʮʽ ʟ ɺʝʣʠʢʦʾ ɹʨʠʪʘʥʽʾ ʪʘ ʉʐɸ, ʦʜʥʘʢ 

ʧʝʨʰʽ ʚʽʪʨʦʚʽ ʩʪʘʥʮʽʾ ʩʫʯʘʩʥʦʛʦ ʪʠʧʫ ʧʝʨʰʠʤʠ ʟôʷʚʠʣʠʩʷ ʫ ɼʘʥʽʾ ʫ 1891 ʨʦʮʽ. 

ʅʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʧʝʨʰʽ ʚʽʪʨʦʚʽ ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ ʨʦʟʨʦʙʣʷʚ ʦʜʠʥ ʟ 

ʟʘʩʥʦʚʥʠʢʽʚ ʢʦʩʤʦʥʘʚʪʠʢʠ ʖʨʽʡ ʂʦʥʜʨʘʪʶʢ ʱʝ ʫ 1930-ʭ ʨʦʢʘʭ. ɺʽʥ 

ʧʨʘʮʶʚʘʚ ʥʘʜ ʧʨʦʝʢʪʦʤ ʂʨʠʤʩʴʢʦʾ ʚʽʪʨʦʚʦʾ ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ ʧʦʪʫʞʥʽʩʪʶ 12 

ʄɺʪ, ʟ ʙʘʰʪʦʶ ʟʘʚʚʠʰʢʠ 160 ʤ ʽ ʪʨʠʣʦʧʘʪʝʚʠʤ ʧʨʦʧʝʣʝʨʦʤ ʜʽʘʤʝʪʨʦʤ 80 ʤ. 

1937 ʨʦʢʫ ʥʘ ʛʦʨʽ ɸʡ-ʇʝʪʨʽ ʚ ʂʨʠʤʫ ʧʦʯʘʣʦʩʷ ʙʫʜʽʚʥʠʮʪʚʦ ʬʫʥʜʘʤʝʥʪʫ 

ʩʪʘʥʮʽʾ. ʆʜʥʘʢ ʫ 1938 ʨʦʮʽ ʙʫʜʽʚʥʠʮʪʚʦ ʟʫʧʠʥʠʣʠ ʽ ʙʽʣʴʰʝ ʜʦ ʧʨʦʝʢʪʫ ʥʝ 

ʧʦʚʝʨʪʘʣʠʩʴ [1]. 

ɯʥʪʝʨʝʩ ʜʦ ʚʽʪʨʦʚʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʫʩʪʘʥʦʚʦʢ (ɺɽʋ) ʚʽʜʥʦʚʠʚʩʷ 

ʧʦʯʠʥʘʶʯʠ ʟ 1973 ʨ., ʢʦʣʠ ʧʽʩʣʷ ʛʣʦʙʘʣʴʥʦʾ ʝʥʝʨʛʝʪʠʯʥʦʾ ʢʨʠʟʠ ʨʽʟʢʦ ʟʨʦʩʣʘ 

ʩʚʽʪʦʚʘ ʮʽʥʘ ʥʘ ʪʘʢʠʡ ʝʥʝʨʛʦʥʦʩʽʡ ʷʢ ʥʘʬʪʘ. ɺ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥʘʭ (ʉʐɸ, ɼʘʥʽʾ, 

ʅʽʜʝʨʣʘʥʜʘʭ, ʅʽʤʝʯʯʠʥʽ, ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ, ʂʘʥʘʜʽ, ɸʚʩʪʨʘʣʽʾ) ʙʫʣʦ 
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ʦʨʛʘʥʽʟʦʚʘʥʦ ʩʝʨʽʡʥʠʡ ʚʠʧʫʩʢ ɺɽʋ. ʉʴʦʛʦʜʥʽ ʫ ʩʚʽʪʽ ʝʢʩʧʣʫʘʪʫʶʪʴ ʙʽʣʴʰ 2 

ʤʣʥ. ɺɽʋ ʟʘʛʘʣʴʥʦʶ ʧʦʪʫʞʥʽʩʪʶ ʙʣʠʟʴʢʦ 7000 ʄɺʪ. ɺ ʪʽʡ ʞʝ ʅʽʤʝʯʯʠʥʽ 

ʩʫʤʘʨʥʘ ʧʦʪʫʞʥʽʩʪʴ ɺɽʋ ʩʪʘʥʦʚʠʪʴ 2900 ʄɺʪ (ʙʣʠʟʴʢʦ 20 % ʩʧʦʞʠʚʘʥʦʾ 

ʝʥʝʨʛʽʾ).  

ɼʨʫʛʠʡ ʝʪʘʧ ʨʦʟʚʠʪʢʫ ʚʽʪʨʦʚʦʾ ʝʥʝʨʛʝʪʠʢʠ ʚ ʋʢʨʘʾʥʽ ʨʦʟʧʦʯʘʚʩʷ ʫ 1996 

ʨʦʮʽ. ʉʘʤʝ ʚ ʮʴʦʤʫ ʨʦʮʽ ʟʘʧʨʦʝʢʪʫʚʘʣʠ ʅʦʚʦʘʟʦʚʩʴʢʦʾ ɺɽʉ ʧʦʪʫʞʥʽʩʪʶ 50 

ʄɺʪ ʫ ʩʝʣʽ ɹʝʟʽʤʝʥʥʝ ɼʦʥʝʮʴʢʦʾ ʦʙʣʘʩʪʽ. ɿʘʧʨʘʮʶʚʘʣʘ ʩʪʘʥʮʽʷ ʘʞ ʯʝʨʝʟ 15 

ʨʦʢʽʚ ï ʫ 2011 ʨʦʮʽ. ʋ 1997 ʨʦʮʽ ʟʘʧʨʘʮʶʚʘʣʘ ʧʝʨʰʘ ɺɽʉ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʋʢʨʘʾʥʠ ïʊʨʫʩʢʘʚʝʮʴʢʘ, ʘ ʚʞʝ ʟʘ ʪʨʠ ʨʦʢʠ ʚ ʋʢʨʘʾʥʽ ʧʨʘʮʶʚʘʣʦ 134 ʪʫʨʙʽʥʠ. 

ɹʽʣʴʰʽʩʪʴ ʚʽʪʨʦʚʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʚ ʋʢʨʘʾʥʽ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʫʟʙʝʨʝʞʞʷʭ 

ʏʦʨʥʦʛʦ ʪʘ ɸʟʦʚʩʴʢʦʛʦ ʤʦʨʽʚ, ʥʘ ʪʝʨʠʪʦʨʽʾ ʂʨʠʤʩʴʢʠʭ ʪʘ ʂʘʨʧʘʪʩʴʢʠʭ ʛʽʨ, ʫ 

ʆʜʝʩʴʢʽʡ, ʍʝʨʩʦʥʩʴʢʽʡ ʪʘ ʄʠʢʦʣʘʾʚʩʴʢʽʡ ʦʙʣʘʩʪʷʭ. ɿʘ ʜʘʥʠʤʠ ɯʥʩʪʠʪʫʪʫ 

ʚʽʜʥʦʚʣʶʚʘʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʅɸʅ ʋʢʨʘʾʥʠ, ʮʽ ʨʝʛʽʦʥʠ ʻ ʥʘʡʙʽʣʴʰʝ ʧʽʜʭʦʜʷʪʴ 

ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʽʾ ʚʽʪʨʫ. 

 

 
 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ. ɽʥʝʨʛʽʷ ʚʽʪʨʫ ʪʘ ʩʦʥʮʷ ʚʽʜʽʛʨʘʚʘʪʠʤʝ 

ʧʨʦʚʽʜʥʫ ʨʦʣʴ ʫ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʩʚʽʪʦʚʦʛʦ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʯʥʦʛʦ ʩʝʢʪʦʨʫ. ʋ 

ɿʚʽʪʽ ʧʨʦ ʛʣʦʙʘʣʴʥʫ ʝʥʝʨʛʝʪʠʯʥʫ ʪʨʘʥʩʬʦʨʤʘʮʽʶ ʟʘ 2019 ʨʽʢ IRENA 

ʥʘʚʦʜʠʪʴ ʤʦʞʣʠʚʽ ʩʮʝʥʘʨʽʾ ʨʦʟʚʠʪʢʫ ʛʣʦʙʘʣʴʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʜʦ 2050 ʨʦʢʫ. 

ɸʥʘʣʽʟ ʝʥʝʨʛʝʪʠʯʥʠʭ ʩʮʝʥʘʨʽʾʚ ʧʦʢʘʟʫʻ, ʱʦ ʟʨʦʩʪʘʻ ʢʦʥʩʝʥʩʫʩ ʱʦʜʦ 

ʟʨʦʩʪʘʶʯʦʾ ʧʝʨʝʚʘʛʠ ʚʽʪʨʦʝʥʝʨʛʝʪʠʢʠ ʚ ʝʥʝʨʛʝʪʠʯʥʦʤʫ ʙʘʣʘʥʩʽ ʧʨʦʪʷʛʦʤ 

ʥʘʡʙʣʠʞʯʠʭ ʜʝʩʷʪʠʣʽʪʴ. ʅʘ ʜʫʤʢʫ ʬʘʭʽʚʮʽʚ IRENA, ʙʝʨʝʛʦʚʘ ʪʘ ʦʬʰʦʨʥʘ 

ʚʽʪʨʦʚʘ ʛʝʥʝʨʘʮʽʷ ʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ ʙʽʣʴʰʝ ʦʜʥʽʻʾ ʪʨʝʪʠʥʠ (35%) ʟʘʛʘʣʴʥʦʛʦ 

ʧʦʧʠʪʫ ʥʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ ʜʦ 2050 ʨ., [1]. ʉʴʦʛʦʜʥʽ ʧʦʪʫʞʥʽʩʪʴ ʚʽʪʨʦʚʠʭ 

ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʩʢʣʘʜʘʻ 730 ɻɺʪ ʽ ʜʝʤʦʥʩʪʨʫʻ ʦʧʪʠʤʽʩʪʠʯʥʽ ʪʝʥʜʝʥʮʽʾ ʫ 

ʤʘʡʙʫʪʥʴʦʤʫ. ʐʚʠʜʢʝ ʟʨʦʩʪʘʥʥʷ ʚʽʪʨʦʝʥʝʨʛʝʪʠʢʠ ʚʽʜʟʥʘʯʘʶʪʴ ʚ ɸʟʽʾ, 

ʇʽʚʥʽʯʥʽʡ ɸʤʝʨʠʮʽ, ʧʨʦʜʦʚʞʫʶʪʴ ʨʦʟʚʠʚʘʪʠ ʧʦʪʝʥʮʽʘʣ ʪʘʢʽ ʢʨʘʾʥʠ ɭʉ ʷʢ 

ɼʘʥʽʷ, ɯʩʧʘʥʽʷ, ɯʨʣʘʥʜʽʷ ʪʘ ʅʽʤʝʯʯʠʥʘ. ʅʦʚʠʡ ʝʪʘʧ ʨʦʟʚʠʪʢʫ ʚ ʋʢʨʘʾʥʽ 

ʚʽʪʨʦʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʨʦʟʧʦʯʘʚʩʷ 2009 ʨʦʢʫ, ʧʽʩʣʷ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʋʨʷʜʦʤ 

ʋʢʨʘʾʥʠ çɿʝʣʝʥʦʛʦ ʪʘʨʠʬʫè (ʝʢʦʥʦʤʽʯʥʠʡ ʤʝʭʘʥʽʟʤ ʚʠʥʘʛʦʨʦʜʠ ʟʘ 

ʛʝʥʝʨʘʮʽʶ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʽʟ ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ (ɺɼɽ). ʅʘ ʢʽʥʝʮʴ 

2012 ʨʦʢʫ ʧʦʪʫʞʥʽʩʪʴ ʚʽʪʨʦʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʚ ʋʢʨʘʾʥʽ ʩʪʘʥʦʚʠʣʘ ʤʘʡʞʝ 263 

ʄɺʪ, ʘ ʯʝʨʝʟ ʩʽʤ ʨʦʢʽʚ ʋʢʨʘʾʥʘ ʫʚʽʡʰʣʘ ʜʦ çɻʽʛʘʚʘʪʥʦʛʦ ʢʣʫʙʫè. ɺʽʥ 


